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SCIENCE» 


VTV 


Page 4, Line 20, for empyric, read empiric. 
Page Ir, Line 8, after 279 inſert feet. 


Page 47, In Table, February, Rain, for 2.8240 read 1.576. 
March, Rain, for 2.3644 read 1.655. 
Rain, for 30.500 read 28.793. 


Page 131, Line 5, 
Page 154, Line 11, 
Page 165, Line 7, 


Page 131, Note, for chymigues, read chymiques. 

Page 134, Line 18, for magneſia—it, read magneſia. It, &c. 
Page 136, Line 12, for alia. To, read akin to, &c. 

Page 204, Line 7, | 

Page 208, Line 12, 


Total, 


for Haſeaſras, read Haſſenfratz. | 


Þ for defer, read belde. 


Page 217, Line 12, for bid, read hidden. 
Page 217, Line Iy, for Elanchi, read Elenchi. 
Page 323, Line 14, for rial, read atrial. 


PoLiTs LiTzRATURE. 


Page 31, Line 23, for pathethis, read pathetic. 


Page 64, Line 3, for char&er, read character. 


ANTIQUITIES» 


\ 


: 


Page 5, for reer , read rec vripeit 
Page 21, Line I, for 237, read 303. 


Page 30, Line 9, for emnipotent, read omnipotence. 
Page 35, Line 21, for graduation, read gradation. 


Page $3, Line 13, for whe, read which. 
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4 COMPARATIVE VIEW of METEOROLOGICAL 
OBSERVATIONS made in IRELAND fine the Year 
1788; with ſome Hints towards forming Prognoftics of the 
Weather. By RICHARD KIRWAN, % F. R. S. and 
M. R. I. A. 


I N the firſt and rudeſt ſtage of ſociety the purſuits of man- 
kind were neceflarily confined to the means of ſupplying their 
primary wants. Where, by the progreſs of agriculture, a fixed 
mode of procuring this ſupply had been introduced, civilization 
gradually took place, and thence forward the general. attention 
has been directed to procuring the comforts of human life; 


from this attention the various arts ſubſervient to their pro- 


duction have ariſen. 


Tu arts themſelves being nothing elſe than an application 
of the laws of nature to particular caſes, it was ſoon found 
that a knowledge of theſe laws, independent of and abſtracted 
from any particular uſe, would render their application in va- 

| a rious 
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rious other caſes much more certain and eaſy than it could be 
under the guidance of blind and fortuitous experiment. Hence 
a connexion of ſome kind or other, whether real or imaginary, 
betwixt known facts, began to be traced, and thence the ſciences 
originated. With reſſ pect to Meteorology, the connexion of the 
different ſeaſons of the year with each other, and with the 
general ſtate of vegetables and animals, preſenting little or no 
variation, was diſcovered from the earlieſt times; but the 
numerous modifications of each ſeaſon, whether of heat or 
cold, moiſture or drynefs, though known to have ſome con- 
nexion with the preceding weather, yet not being connected 
with that ſingly, but with the recent and actual ſtate of the 
atmoſphere in the moſt diſtant countries, the order in which 
they preſent themſelves and ſucceed each other has hitherto in 
a great meaſure eluded all ey. 


- 


Taz deſire, however, of gaining the Llighteſ view even of 
the ſhorteſt period of this ſucceſſion has been evermore fo 
urgent, that ſome mode or other of divining it has always 
been adopted *. Theſe modes are either empyric, ſcientific or 
mixed. Of the empyric methods ſome are general, but vague, 
and uncertain for the moſt part; others topical and more cer- 
tain, but varying with the place of obſervation. The ſcien- 
tific method, as yet in its infancy, is grounded on a long ſeries 
of obſervations en taken, of all the changes in the 

; N atmoſphere, 


%. 


® See Pliny's Nat. Hiſt. Lib. 18. Cap. 35. 


TT 


atmoſ phere, from whence ſome general laws may at length be 


/ 


1 


deduced. 


Tuts method has been attempted by moſt of the learned 
ſocieties in Europe, though hitherto, for want of a more gene- 
ral and permanent eſtabliſhment, with inconſiderable ſucceſs. 


Tux Royal Iriſh Academy has not been wanting in its duty 

to the public and to ſcience in this reſpeRt ; it has already 
provided at its own coſt, and diſperſed through the kingdom, 
ſome of the moſt uſeful and beſt conſtructed inſtruments ; yet 
its wiſhes have not hitherto been completely anſwered, few 
obſervations having been communicated. Of theſe, and of my 
own made in Dublin, I ſhall now give a ſummary view. 


1789. 
DoplIix lies in latitude 53* 21. Long. 6* 5 weſt of London. 


Tun winter months which preceded the commencement of 
this year were remarkably dry, no rain having fallen between 
the 3d and 18th of November. The barometer all the time 
ſtood above 30 inches; yet the weather could not be called cold 
until the 12th, when it grew clearer, and the thermometer at 
night was generally under 36 the wind being moſtly at E. 
The 18th it grew milder but, ſtill dry, chere being ſcarce any 
rain until December the 13th, the wind being E.S. E. On 


the night of the 1 3th it blew a ſtorm at E. S. E. with ſnow; 
after 


[6 ] 


after which the ol 3 On the nicht. of the 15th the 
thermometer ſtood at 24*, and on that of the 17th-at 22% but 
on the 2 3d the wind came about to W. and the weather grew 
milder until the 26th, when it again blew a ſtorm at night, I 
believe from the E. the thermometer at night being 33% The 
27th. and 28th it froze by day and thawed at night, and 
thus continued until January the gth, when at night there 
was a heavy fall of ſnow with hail, thermometer 24% The 
11th much ſnow, barometer 29.66, thermometer 26*, and at 
night 15*, and ſo it was on the nights of the 12th and 13th. 
This maximum of cold was indicated by Six's thermometer. 
On the 13th there was a heavy fall of ſnow, and the baro- 
meter fell to 28.7, wind S. thermometer 35*. On the 15th a 
thaw, at night a ſtorm at Neft, barometer next day 29.7. And 
on the night of the 19th an aurora borealis, which was ſuc- 
ceeded on the night of the 21ſt by a ſtorm at S. or S. W. 


HENCEFORWARD the feaſon was mild, but ſomewhat windy 
in ſome weſterly point, until March the 5th, when it began to 
blow from the E2ft accompanied with now, and continued ſo 
with ſome inclination to the North or South until the 14th. | 


ON the night of the 14th there were frequent ſqualls at 
S. E. after which the wind held a /outherly direction or South 
Weſt until the 22d, and then veered to the S. E. with rain. 


On the night of the 27th a great and beautiful aurora with 
the vertex in the zenith; ſucceeded on the agth by a high 
wind at N. Thermometer at twelve o'clock 419. 

HEN E- 


. Lat 
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HenCerFORWARD the weather was moſtly dry until April the 
8/5, but afterwards wet and cold to May the 7th. On the 


23d of April there was a ſtorm at W. 


May 7th, fine. Thermometer the whole day at 64*, but after 
that the weather was various but moſtly wet, and at the end 
exceeding wet, until June the 1oth ; the wind being moſtly W, 
or S. W. and in June W. and N. W. On the 6th of June 


a ſtorm at night. 


— 


FroM June the 1oth unto the 16th, fine and hot. Thermo- 
meter in the ſhade being 73%. Wind E. and S. E. On the 
night of the 16th rain, wind S. W.; and this wind predomi- 
nated with uncommonly wet weather until July the 19th. 


Fx ont July the 1ſt to the 13th it rained every day in 
| ſhowers reſembling thunder ſhowers ; even ſome diſtant thunder 
was heard. Yet the barometer held at 29.5 or 29.6 all along 


until July the 13th, when it roſe to 29.89. 


Jury 19th and 20th moſtly dry, but the 22d it rained all 
day; on the 23d a heavy ſhower as if there was thunder, 
though none was heard. From this to Auguſt the 3d it rained 
every ſecond day; the barometer about 3o, thermometer from 


64 to 709. 


AvevsT the zd my obſervations in Dublin were interrupted 


by a journey to the counties of Cavan, Leitrim, Sligo, Mayo 
| : and 


t 


and Galway. On Ai uy about ſixty- four 5 N. W. of 
Dublin, I met a violent ſtorm with rain and ſome-hail. From 
the 8th to the 12th there was ſcarce any rain, but variable 
weather thence to the 16th, and dry from that to the 21ſt. 
On the 16th an aurora borealis. After the 21ſt every ſecond 
day was wet until September the 234, from which day until the 
27th it rained only at night; wind conſtantly W. or S. W. 
On the 26th an aurora borealis, and a ſtorm accompanied with 
thunder, which laſted alſo the next day. | 
Oftober the 4th, I reſumed my obſervations in Dublin. The 
weather was generally wet until the 22d, when the wind 
changed to the Eaſt for a few days, after which it again turned 
rainy until November the 16th. On the 14th a remarkable 
aurora borealis, after which ſucceeded a calm, each day alter- 
nately wet and dry until the 26th, when the wind ſtood at 
North, accompanied with a froſt which laſted until the Zzoth. 
On the 27th at night the thermometer was at 27, wind high 
at North Weſt. 


In December the weather was moſtly fine until the 17th, 
when there was a violent ſtorm at We /t, ſucceeded by a few 
days froſt. The 21ſt another ſtorm at ef, as alſo on the n ? 
and 3oth, but the weather mild. 


Ar BELFAST. 


BELTASsT hes in latitude 54 38. 
Is 


9 yy. i 


I Fanuary the weather agreed nearly with that in Dublin; 
here alſo the ſnow began on the night of the gth. Barometer 
29.755, On the 12th the thermometer was at 109.5 at ten 
o'clock in the morning, and probably much lower at night, 
On the 15th at night there was a ſtorm at W. or 8. W. 
The barometer, which was on that day at 29.15, was the 
next morning at 29.8, ſomewhat higher than 3 in Dublin. 


In February the weather was ſeverer than in Dublin, 


In March the eaſterly wind did not begin here until the 
6th, and grew ſqually on the 13th and 14th, as in Dublin, 


In the beginning of April the weather was not ſo dry as in 
Dublin; the remainder of the month moſtly wet. 


May more rainy than in Dublin. On the 7th it rained in 
the morning, An 1 the thermometer was at 54* at ten O clock in 


the morning. 


Is June alſo the weather was colder; from the roth to the 
er. moſtly fine, but the F roſe no higher than 68. 


Onsnnvarions on che remaining months have not as yet 
been received. 3 


Vor. V. B ; ATHLONE. 


Tars town lies fifty miles due Weſt of Dublin, and nearly 
in the center of the kingdom. 555 


Tae obſervations taken here begin. iu in. + May I 789,. and the 
rainy days are for the moſt part omitted. 


Ox che 7th of May the height of * W (3: was 
56e, in Dublin 64. 
| Tur I = thunder was heard here ; ; None in | Dublin or - Bel- 
en JOB: | 1 0 
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r enen eee eee 
June 1ſt, thunder both here and at Belfaſt; none noticed in 
Dublin. 12 


1 4th, a violent ſtorm both here * at Belfaſt; not 
violent in Dublin. 
1 
Tur mean 1 of * 3 at Achlone during the 
month of May was 29.645, and that of the thermometer ob- 
ſerved at eight oclock in the. morning and two in the after- 
noon 53%.7. At Belfaſt the mean height of the barometer was 


29.951, and that of the thermometer obſerved only at ten 
o'clock in the morning 55. 
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Ar Belfaſt that of the hoard” was 29. 96 5. "wat of the 
hind 5912. 


De * a. 
worn) 4 
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Tus E mean, — ah morning ee at e in the 
month of May was as to the barometer 29.6 30, and as to the 


thermometer 48 7. 9, and at ten o'clock we may ſuppoſe it o. 


By calculating from theſe data Athlone lies 279 higher than 


1 


" Mev. 4 in ds month of June the mean of the baromerrical 
obſervations in the. mornings gives 29.72 inches, and the mean 
of the thermometrical obſervations at eight in the morning 


52.6, which at ten o'clock we may og 53-6. 


— 
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CALCULATING from hence we Ai the height of Athlone 
over Belfaſt = 210 feet ; perhaps the truth may be between 
both, and then the height of Athlone over the ſea ſhould be 
244 feet. ut: obſervations of this fort are generally taken too 
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This antient, once opulent we} flouriſhing town lies about 
12 ſouth of Dublin on the weſtern coaſt of the kingdom. Its 
| B 2 capacious 
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cafacious bay, Which opens to the weſt, votdfivns à confider- 
able indraught, while the Atlantie vapours ate cbndenſed into 


LY 
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rain on the neighbouring mountains. 


* 
rn. 


THE weather was nearly the ſame here as in Dublin in the 
beginning of January, but there was no fall of ſnow until che I 1 
e 28. 7 3 Gas bekometer 5g 62. Wike" Tm W. 


March the _— wind Faſt as in Dublin, Var: no ſnow. * 


tach and ch, ftorms at N. W. Squalls at S. W. on the 2oth, 
and on the 29th a ſtorm at N. W. Thermometer at twelve 
o'clock 40.7. After which no rain until April the 10th, wind 


being either N. W. or S. E. and froth the 16th to the 17th/ ſtarce 
any rain ; but on the night of the 1th it rained 2 770 15 


the the of the 22d * ſtorm. at S. IEG formen 
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May the 7th, gloomy. Thermometer 50“. 4; ; the N of 
Us tnonth mottly d 1 not ſo e as It 3 
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June the 61; a ſtorm at W. 8. W. From the / 16th to che 
16th fair, - but on the noon of the 16th. heavy rain and thunder. 
Thermometer 60.4. 22d, thunder with rain and Bail. Wind 
W. Afterwards wet and windy until July the 17th. Barometer 
moſtly at 29.6 and 29.7. Wind fthifting from S. E. to N. W. 
alternately. igth and 20th, fair. 21ſt, diſtant thunder, but fair. 
22d, fair. 24th, wet. Tune Laccetding ſy TROY bur e on che fog 
it rained. | 1 es: | 
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Auguſt the zd, flight rain, after which it was moſthy fair until 
the 24th, and then moſtly wet to the end. And here * obſer· 


vations cloſe for 1 759. 


- 


Az LONDON. 


I rinD by the cet obſervations ER at * houſe 
of the Royal Society that the barometer there alſo was 30 
inehes or above during the greateſt part of November 1788, 
with ſcarce any rain. Nor had they any rain during the whole 
month of December, nor any ſtorm until the 15th, and the wind 
with chem was N. E. The ſnow did not reach them until the 
19th. Their greateſt cold at eight o'clock in the morning was 
18% which happened twice, namely on the 18th and Zoth. 
The ſtorm of the 26th/ was alſo felt thorn, aa de 
next day. 


Is 1789 the fnow began in London January the 6th, with a 
ſtorm at E. S. E.; the greateſt was January the 5th, fix days 
earlier than with us. The thermometer ſtood at eight o'clock 
in the morning at 19*%.5, and at two o'clock at 24% whereas 
with us it roſe on that day to 28% On the 13th the baro- 
meter ſtood at 29.1, and with us at 28.7. On the 15th it roſe 
to 29.23, but with us to 29.7, which height it did not attain 
in London until the following day. It grew ſtormy at the ſame 
time as with us, and from the ſame points. The N. and E. 
winds and dry weather began in London fix or ſeven days 
ſooner -than with -us, namely February the 28th, and continued 
" 2 


Us 


to March tbe 1 ms nen ſoine ſnow fell as with u. The latter 
end of che month was colder than in Dublin. Are; 
167 [ x 3h 9132 t. 128 


Tus beginning of April was attended Wa more rain than 


in Dublin, but from the 4th to che 16th it was drier ; the re- 
mainder of the month was OY wel wet in both places, 


1255 more W London. 11201097935 243 yd 


- 
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Is May ' the fair weather IE the 974, and laſted andh the 
15th, and the whole month much drier than with us, and 


warmer. On the want 18th and danse they: had lachen at 


W 14 een 


June the 5th, a ſtorm at N. W. On che 1 rth the eaſterly winds 
began, which laſted with dry weather until the igth, from 
which to the end of the month there were heavy and frequent 


_ The 21ſt and 22d were een at S. and S. W. 


IN val! there were more „ fair days than with us; ; the — 


meter much higher; but on the 13th, the day on which it roſe 


with us to 29-89, it fell in London to 29, 54, under an E. S. E. 
bra which was r ſucceeded by a 8. W. . 


e was alſo drier than with us, nd auen v ib more 
frequent 


September was more ſtormy here than in the gf of Ireland, 
and from the 5th to the 11th drier; from the 2oth to the 28th 
* ſcarce 


V 


| 4 
ſearee any rain, after which the wenther was + ſtormy to the 4th" 
of October » | | 


Tuis month was moſtly wet until the 21ſt, and from that 
day to the 17 8 dry. 


i. a 
2 80 #38 


. Is —.—— rains were War until the 19th. The 26th * 
the wind was E. and there ſeeras to have been ſome froſt the 


ſueceeding nights. 


December was moſtly dry until the - 20th, though the wind 
was generally W. S. or S. W. Ir grew ſtormy on the 15th, and 
ſo continued to the 18th, and afterwards continued ſo with 
ſhort intervals to the end. Theſe ſtorms were moſtly from 
the W. or S. W. 


Joxg and October were the moſt rainy months in London; 
each produced above three cubic inches, and the whole year 
21. 976. I have ſeen no account of the quantity fallen in Dub- 
lin, but I form no doubt but it was much greater. 
. 

Tus laſt month of 1788 and the rſt. of 5 were remark- 
ably cold, as well on the Continent of Europe as in Great Britain 
and Ireland ; and it has been obſerved that the cold was propor- 
tionably greater in the ſouthern than in the northern parts of 
Europe, which would induce one to think that the eaſterly winds 
which produced this cold proceeded from Tartary and the 


ſouthern parts of Siberia between the 55th and 40th degrees of 
latitude. 


„%% ines. £. « af 
latitude. fits Gb Welt ic titten 8. E and 4gdio . E. th 


it was nearer to either of the limits. 10 10 


Of the Year 1590, Dublin 


Fanuary the 17 was a fine flight froſt, after which mild open 
weather ſucceeded until the 1rth.. On the 11th at night a 
ſtorm at 8. W. 


igqth, froſt; wind N. but on the 21ſt changed to 8. W. yet 
the weather continued fine and fair until the 25th. Thermo- 
meter at night 40, and by day 55˙, when there was a violent 
Norm at 8. W. after which che weather was moſtly wet until 
February the 3d. 


February the 3d, the barometer now roſe to 30.66, the air 
remarkably dry, though'a ſouth wind prevailed. Thermometer 
moſtly 55*, barometer 30.55. It did not rain until the roth, 
and then but little. On the night of the 11th a ſtorm at 8. 
and another on the 16th and 17th, yet the air ſtill ſo warm that 
at co o'clock in the afternoon the thermometer was conſtantly 
at 54 or 55%, On the 18th it grew colder ; thermometer at 
noon 40*. The 20th, wind NE. cold. At noon only 44*, every 
day fair and ſunſhine,” and even warm; heat at two o'clock 55, 
and ſo continued until the 2 5th. On the 25th at night a ſtorm 
at S. after which there were a few rainy days; Wermometer 
at a medium 50* until March the 3d. 


M, arch 


1 
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March the 4th, the eaſterly wind began, and continued with 
fine dry but cold weather until the th; thermometer at night 
339, and at noon 51%. gth, high wind at Weſt, and ſome rain; 
but ſcarce any except at night from that day until the 24th. 
13th, wind North. 17th, E. S. E. Thermometer in this interval 
32 at night, and at noon 52%; barometer 30.6 and 30.8. 
23d, cloudy, but dry. 24th, rain; wind S. S. W.; barometer 
29.9. Hence until April the 8th no rain; wind E. and S. E. 
On the 2d I left Dublin. On the 8th a ſtorm at N. E. No 
rain until the 21ſt, on which day I returned to Dublin. 


April the 224, heavy rain; wind South, but not warm ; ther- 
mometer at noon 46% The rains continued with little inter- 
miſſion until May the gib; but from that day to the 15th dry, 
clear and ſunſhine; wind E. or N. E.; thermometer at noon 
63 or 64%. From hence to the 29th wind ſhifted frequently; 
weather cloudy, wet and cold. 19th and 2oth ſtormy, with 
rain and hail; yet the barometer ſtood higher than could be 
expected, moſtly between 29.8 and 30.3 ; thermometer at noon 
at a medium 54. From the 29th of May to June the gib moſtly 
dark but dry, with odd ſhowers; thermometer at a medium 
58, barometer 30. On the gth heavy rain with hail. Hence 
to the 13th wind N. E.; barometer 30.2 ; thermometer at noon 
66 at night 50%. 14th, clear, hot; thermometer 70% at noon, 
at night 55; barometer 30.3. It continued moderately fine, 
with little rain, until the 18th, and then it blew a violent gale 
at N. W. and the 19th at S. W. with rain. 2oth and 21ſt, calm; 
thermometer 759 at two o'clock in the afternoon. 


Vol. V. C x | | FROM 


8 ] 

Fx ou the 24th to July the 15th it rained e yery day; thermo- 
meter by day no higher than 58“; wind moſtly 8. or W.; and 
from that to the 19th not a day paſſed without a ſhower. July 
19th a form at S. From June 26th to July 2oth the mean heat 
was 65*, it being ſeldom below 60“ but at night, and ſeldom 
above 70“. : 


From July 24th to the 28th fine and dry; the 27th [ left 
Dublin, 


Auguſt the TA heavy rain in Galway. zd, 4th and th, dark 
and cloudy, but no rain; but from the 6th ſcarce a day paſſed 
without rain until the 24th. The 22d at night a ſtorm at S. W.; 
but from the 24th to the goth moſtly dry, but cloudy ; after 
which only flight ſhowers until September the 4th, which was fine; 
wind N. E. Thence to the 1 3th ſtormy ; high winds and ſome 
rain to the 18th, on the night of which there was a violent 
ſtorm at 8. W.; thence forward variable to the 27th ; and from 
that day to October 1 1th moſtly dry, and fo continued (the 11th 
and 12th excepted) until the 2oth, when I reſumed my obſer- 
vations in Dublin. On the 20th a ſtorm at W. or W. 8. W.; 
wet until the 23d, then fair te November the 3d, when there was 


ſome rain. 2 


- 


NovemBEr the 4th, fine; wind N. W. and thus continued, 
with ſome froſt, after the 13th (when the wind changed to the E.) 
to the 18th; barometer in this interval from 30 to 30.6. From 
the 18th to the 22d moſtly wet, but afterwards dry until the 


end of the month. 
Deceraber 


E / 

December the 1/4, heavy rain and high wind at 8. W. ſucceeded 
by variable weather, but moſtly dry, until the roth, on the 
night of which there was a ſtorm at W. or 8. W. The 11th 
and 12th, dry; wind N. W. 13th, wet; wind S. W. 14th, dry; 
at night a violent ſtorm at W. 15th, a ſlight ſhower ; thermo- 
meter 48®, barometer 28.9. The 16th, rain, and at night it 
blew hard at N. W.; ſome rain and ſnow. 17th, fine, as alſo 
the following days until the 23d, but ſtorms at S. W.; thermo- 
meter moſtly at 46, barometer 29.3. 23d, wind W.; heavy 
rain at night. 24th and 25th, calm, no rain by day ; thermo- 
meter 46% 27th, fine; froze hard at night; thermometer 289; 
and the ſame weather on the 28th. 29th, rain. 3oth and 31ſt, 
fine; ftoſt at night; thermometer by day not below 42%. 


Of the Signs of wet and dry N. eather. 


Ir metereological obſervations were taken at proper diſtances 
all over the globe, and with tolerable accuracy, they probably 
would in a few years diſcloſe that connexion which all the 
phznomena of the atmoſphere have with each other, and the 
particular ſpecies of weather which would take place in any 
given region might be foreſeen either to a certainty or at leaſt. 
to a high degree of probability, but until this happens the only 
uſe of metereological tables, as far as regards the art of forming 
prognoſtics, is to exhibit a view of the ſort of weather that 
moſt uſually precedes wet, dry, hot or cold ſeaſons (theſe being 
the modifications moſt intereſting as well to agriculture as to 
medicine) and tracing their recurrency by the laws of proba- 

| C 2 | bility. 


D 
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bility. With us, ee theſe four ſpecies of weather may 
be reduced to two, as winters and ſprings if dry are moſt com- 


— _ 3 
i a 


monly cold, or warm if moiſt; and on the contrary, dry ſum- 


mers and autumns are uſually hot, and moiſt ſummers cold. 


The uſual mean heat of ſummer in thoſe parts of the kingdom 


that lie between latitude 52 30 and 53* 30 is 58 degrees, as 1 
believe, and of winter is 44. | 


O peruſing a multitude of obſervations AR in England 
from 1677 to 1789 at different ene I find, 


1K, That when there has been no ſtorm before or after the 


vernal equinox, the enſuing ſummer is generally 4. at leaſt 
five times in fix. 


2d, That when a ſtorm happens from any eaſterly point 
either on the igth, 2oth or 21ſt of March, the Oe ſum- 
mer is generally dry, four times in oe. 


674 That when a ſtorm ariſes on the 2 26th or oak of 


March, and not before, in any point, the Eng ſummer 1s 
generally ary, four times in five. 


4th, If there be a ſtorm at S. W. or W. 8. W. on the 19th, 


zoth, 21ſt or 22d, the Tucceeding ſummer is generally wet, five 
times in fix. 


AGAIN, 


E 


. ; | ; / 
Aoain, I obſerve that it generally rains leſs in March 
chan in November in the proportion at a medium of ſeven to 


twelve. 


Ir generally rains leſs in April than in October in the propor- 

tion of one to two nearly at a medium; I believe it to be other- . 
wile 1n Ireland. 

IT generally rains leſs in May than in September; the chances - 

that it does fo are at leaſt as four to three; but when it rains 

plentifully in May (as 1.8 inches or more) it generally rains 

but little in September; and when it rains one inch or leſs in 

May, it rains plentifully in September; this applies not only 

to England and Ireland, but alſo I believe to all the weſtern 
parts of Europe. 


Ir we had tables of the quantities of rain that fall in each 
month for eighty or one hundred years, we might calculate 
the mean proportion of each, whether taken fingly or in groups, 
and thence deduce the probable quantities of rain in the ſuc- 
ceeding months; the table would every year grow more perfect, 
and in time approach very near the truth. But I have met no 
account of the quantities of rain that annually or monthly 
fall in Ireland, nor any account of the weather except that 
taken by the induſtrious Doctor Rutty with a view to medi- 
cine; his obſervations extend to forty-one years, but his 4 
eſtimations are merely vague and popular. However, I ſhall 

"1 exhibit 


2 [| 


1 | exhibit a view of them, and to ſhew how more accurate 
bobſervations might be managed, deduce ſome conſequences 
from them. 3 


Wet, A and variable are denoted by the lerer, W. D. 
2 | and V. 


„ 


Tas ring begins with him in April, the * with June, 
and the autumn with September. 


® The preciſe fignification of theſe words might eaſily be had, by meaſuring the 
proportion of rain in each ſeaſon; but unfortunately this has not been done. How- 
2 ever I ſhall endeayour to throw ſome light on this matter in another paper. 


1 | Table 


E | 
Table of the State of Spring, Summer and Autumn in Dublin from - 
1725 to 1765 incluſtvely. = 
Year. | Spring. Summer, | Autumn. | 
1725 D. W. FI 
1 1726 | D. V. V. | 
| 1727 V. 1 W. 

1728 D. W. 244 
1729 D. D. OR SR. 
1730 V. OE 

1731 D. D. V. | 
1 PV. D. W. 
rr D. 1 3 

' $924 77" =o . | 

1735 V. WW. W. 

1736 V. DD. „ 
1732 D. D. D. 
. _ W. 

1739 W. W. * 

1740 D. D. W. ö 

1741 DD. 8 V. 

1742 D. D. V. 
1 D. V. ſ 
1 1744 D. V. W. 

1745 D. W. 1 

1 746 D. W. V. 8 

1747 D. D. . D. 

1748 V. D. D. 

1749 W. V. D. 
1750 D. | W. V. 
11497 W. | W. : V. 
14752 D. WW. D. 
A175 3 W. W. D. 

1754 V. W. | D. | 

1755 W. W. W. - 

1750 V. W. V. 

1757 . W. D. 

1758 D. W. D. 

4789 D. 1 D. 

1760 D. V. W 

17 61 D. DD. V. | 

1762 D. D. W. 

1763 V. W. V. 

1764 D. W. V. 

1765 V. | DD. V. 


| 
| 
| 
| 
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Hexce we ſee that in forty-one years there were, 
6 wet Springs, 22 dry, and 13 variable. 
20 wet Summers, 16 dry, and 5 variable. 
11 wet Autumns, 11 dry, and 19 variable. 


(A dry Summer 11 times. 


A dry Spring has been followed by {A wet 8 
| (A variable 3 
Les . A dry Summer o 

A wet Spring has been followed by A wet 5 

15 variable ws: fe | | 
| | (A dry Summer " INS 5 

A variable Spring has been followed by wet 7 
| | A variable I 
* (A dry Autumn 5 


A diy Summer has been followed by ZA wet 5 
(A variable 6 


; * ET 4 (A dry Autumn 5 
s A wet Summer has been followed by ZA wet 8 
1 5 variable 12 
: 1 (A dry Autumn 1 
4 A variable Summer has been followed by 5A wet Ws 
1 variable 1 
1 \ _ | Hencs 


* 


11 


Y Hexce in the beginning of any year, 


* A 


I. The probability of a dry Spring is 22 
” of a wet - = 
IT 


of a variable <>; 0 


II, The probability of a dry Summer is LY. 
| of a wet - - 32 
of a variable - - Fe. 


III. The probability of a dry Autumn is 3 7 


TT 
of a wet - * 42 
: of a variable - = 22 
1 A dry Summer is - >; * 


After a dry Spring the probability of A wet _ 1 
| variable = + 


\ A dry Summer is - 


0 
After a wet Spring the probability of JA wet - <- + 

, : A vari able — 4 
VI. fy A A dry Summer is - £4 


After a variable Spring the probability of JA wet: 
A variable - x 


* 


Vol. V. | 3 gs VII. After 


* Theſe rules relate chiefly to the climate of Ireland. 
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VII. n A dry Autumn is 7 
After a diy Summer the probability of JA wet —- —F 


A variable — | TT 


VIII. A dry Autumn is 
After a wet Summer the probability of 4A wet - - 
0 (A variable 22 


IX. mw A dry Autumn is - 


* 

After a variable Summer the probability of A wet! #2 
A variable — 

Bur the probability of the autumnal weather will be attained 

much more perfectly by taking in the conſideration of the pre- 


ceding Spring alſo, in order to which we may obſerve that, 


Autumn 3 time 
A oy . and dry Summer were fol- 2 5 2 4 . 


lowed. a jabl 
_—_ Variable 4 


Dry Autumn 2 
Wer 
Variable - 6 


O 


A ary Spring and wet Summer were fol- 
2 125 n a 


Dry Autumn o 


A we Spring and ary Summer bed ok: — ar 


* Wwe by a 
Variable 0 


Ta 1) 


2 2 times. 
A wet Spring and wet Summer were fol- ; 
lowed by a . 
| I 
A wel Spring and variable Summer were 0 


Ee Variable 


: | (Dry Autumn o 

A dry Spring and variable Summer were = : 12 2 
followed h 

0 2275 * . Variable 1 

— N Dry Autumn 2 

A variable Spring and dry Summer were Wee >. A 

* : followed by a ne 

Autumn 

A variable Spring and EP Summer were wil wing F a 

| followed by a 5 yo 1 

; Variable 5 


were followed by a 


Dry Autumn 
A l Spring and variable _— Mo x 


Variable o 


D 2 X. HeNcCe 
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X. Hxncz after a dry Spring and dry "gs a me "© 
Summer the probability of a It | 
g R Variable 2 


Dry Autumn is — +; 


XI. After a 47 Spring and wet Summer 


| 8 | - 
the probability of a a ee 


XII. After a dry. Spring and vuriahle 
Summer the probability of a 


Dry Autumn N 
XIII. After a wer Spring and dry Summer j e 


Wet ay _ . 

the pr ba b f | 7 
proba ility of a 555. * 
fabian Dry Autumn 2 
XIV. After a wel Spring and wet Summer a £ 
| the probability of 1 

e probability of a r | 
N Variable - - 2 


| F | A 7 
XV. After a wet Spring and variable Dry Autumn Ter 
| Summer the probability of a . 


XVI. After a variable Spring and à dry . 
Summer the probability of a 


Variable S 


XVII. After 


"TwT 


XVII. After a variable Spring and a wet 
Summer the probability of a 


. 


* 


XVIII. After à variable Spring and a 
variable Summer the probability of a 


, a * od * — 
x DAT... 8 
F * PT , FI 


Dry Autumn is 
Variable 
Dry Autumn 


Wet — — 
Variable — 


Wet — > 


— 
5 
= 
- = 
2 
+. = 
3 
3 
3 
_ 4 
. 
* 
mY 
* 
«$f 
* — 
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REF LE XI ONS o METEREOLOGICAL TABLES. 
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By RICHARD KIRWAN, EV, F. R. S. and M.RI A 


i | * 


I N my former paper on this ſubje&t I endeavoured to ſhew Read July - 
one important purpoſe to which the obſervations of a number 23,793. 
of years already made by Doctor Rutty might be applied, but 

found myſelf not a little embarraſſed by the undefined uſe of 

the. terms wet and dry, ſo frequently applied to the periody 

obſerved. To remove this embarraſſment I meaſured the quan- 

tity of rain, and obſerved its duration during ſome of the 

periods that are decidedly deemed wet, both here and in 

England, and have thereby been enabled to fix in ſome imea- 

ſure the ſenſe of theſe terms; for I have obſerved that calling 

the day that ſpace of time during which men are uſually occu- 

pied in the open air, viz. from ſix o'clock in the morning to — 
fix in the evening, we account a day et if it rains above half 


that period, that is ſeven hours, and if the quantity of rain 
| that 


ö x" . K 
e 


'F 
* 
vs 
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chat falls during that time is Bearly one pound troy (or more) 


on the ſpace of one ſquare foot ; which quantity would riſe in 
a hollow cube of that dimenfion to the height of 0.157639. 
It is by this laſt method that the quantity of rain is uſually 
indicated in metereological tables, without any regard however 
to its duration. 2 


Ir the quantity of rain that falls in ſeven hours be only 


about half a pound, it is called only a mizz/e. If it conſider- 


ably exceeds one pound, and laſts eight, nine or ten hours, the 
day is called exceeding wet; on fi ach days I have known it to 
rain five or fix pounds. On the contrary, if it rains one pound 
in two hours, particularly in the morning, and all the reſt of 
the day is fine, we ſhall ſcarce call it wet, but at moſt a 

Heck the NR or dryneſs of any other period is gene- 
rally in a compound ratio of its quantity and duration. A 
week 18 counted wet when it contains four wet days or more, 
a month when it contains three wet weeks, and a ſeaſon or period 
of three months when it contains two wet months. With 
reſpect to a year, theſe denominations are applied ſome what 
differently ; here regard is chiefly had only to the operations of 
agriculture, which chiefly take place in Spring, Summer and 
Harveſt ſeaſons. If the two laſt ſeaſons be ſo wet as to impede 


the huſbandman in any conſiderable degree the year will uni- 


verſally be denominated wet, though the quantity of rain be 
on the whole much ſmaller than in other years. 


Tax 


1 


1 1 51 ee 

Tue quantity of rain falling in one day, ſuffeient to have 
that day denominated wet, I have ſaid to be about one pound 
troy. It is evident, however, that this cannot be ſettled with 
ſuch mathematical preciſion that even # of that quantity may 
not be ſufficient. And hence a month may be denominated. wet 
during ſeventeen or eighteen days, of which only 12 lb. of 
rain or f. 891668 inches have fallen, which is about 4 of a lb. 
per day, particularly in the ſummer and autumnal ſeaſons ; 
n if ten, and dry if WE Ss; 
Is denominating the Spring ſeaſon wet or dry, I now proceed 
to ſhew that Doctor Rutty, in uſing the words wet and dry, has 
applied them conformably to the above determinations. In order 
to which nothing more will be neceſſary than to prove that he 
has applied them to the ſame modifications-of the weather and 
the ſame meaſures of each as Mr. Barker of Lyndon, whom I 
may ſtile a cotemporary reporter for a great part of the time, 
and a more 3 158 meritorious . has not yet pro- 
duced. | 25 


Mz : Barker then in the Philoſophical Tranſactions for the 
year 1770 has given an account of the monthly quantity of 
rain that fell at Lyndon in Rutland from the year 1737 to the 
year 1770 incluſively. He obſerves that in common ſpeaking 
thoſe are called wer years in which the Summer, the growing 
ſeaſon, was wet and cold, and thoſe dry ones in which the 
Summer was dry and burning. He then tells us that the years 
7575 mw 41, 50, 60, 62 and 65 were complained of as dry, 

Vol. V. 5 1 and 


4 0 p44 1 39; 51; 52, 56, 63 and 66 were wet. Now | 
= on inſpecting the table which - L have extracted from Doctor 
4 Rutty's obſervations, it will be found that the Summers of 
= each' of thoſe are marked &y, except the year 1950; which 


2 was certainly different from that of Tiyndon, and 1760, which 
he denotes variable. As to the wel years they both pe 
RF | agree: A ſtandard conformable to their ideas may be:deQueed 
from my own obſervations: of that frequency and quantity of 

rain which muſt conſtitute a wet or dry period; its confor- 
| m_ wo Mr. Barker's determinations may be ſeen i in the 
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Ox this table we may 1 firſt, "OY 3 tha quantity 
of rain during the Summer months does not amount to 5.044 
inches, or 32 lb. troy, which is at the rate of 10,33 lb. per 
month, or 1,628 inches, the Summer is counted dry. To this, 
| however, it may be objected, firſt, that the Summer of 17 37 
Was accounted Ary, though the quantity of rain amounted to 
above ſeven inches, but it muſt be obſerved that above fix of 
them fell in Avguſt, and the two preceding months were moſt 
remarkably dry; ſecondly, it may be ſaid that the Summer of 
1762 was deemed dry though there fell 5-498 inches ; : but in 
this cafe alſo June and July were remarkably dry; beſides 
much of the rain might have fallen in a few days, and not have 
been ſufficiently diſperſed and divided through each month, the 
frequency of rain not being noticed in the tables. All this being 
duly conſidered, it muſt be allowed that theſe refults are 
ſtrictly conformable to my determinations. I have omitted the 
Nur 1740 becauſe that year could not poſſibly be counted dry 
at Lyndon from the ſmall quantity of rain that fell in Sum- 
mer, it having rained more in each of the Summer months 
that year than in 1 739, whoſe Summer was accounted wet ; 
but it evidently acquired that denomination from che exceeding 
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TABLE C 


Of the — oY Rain in wet © ummers. 
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| 1 227 1751. | 1752. | 1756. | 1763. | 1766. | 1767. 
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June 1.537 1-847 | 3.084 | 2.973 2.426 2.279 2.163 
July - 1.965 4.989 3.678 | 3.197] 5.67 2.363 n 
| beit 2 | BY IIs Dt | 


| Auguſt - | 2-350 | 1.580| 1.334 4257 2.929 4091. 527 
7 372 


11.012 5.051 


590 5.852 | 8.416 8.096 10.427 
p f1 | Mu | Ie, 13's: 
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1. 
2 40 


TuzsE reſults A us that a Summer 18 ' reckoned: 40et 
when it rains 1,8916 inches, or 12 1b. A month. or more for 
any two months. But in general in wet Summers there falls 


about five inches, that is, above 36 lb. in three months. Re 


Hexce the WF £1 Summers are thoſe in which there falls 
between 24 Ib. and 28 lb. in two months, or between 30 1b. 
or 36 Ib. in three months. Perhaps alſo thofe Summers are 
called variable in which larger quantities of rain fall than thoſe 
here mentioned, if they fall at diftant intervals, as from twelve 
to fourteen or ſixteen days. But the former interpretation being 
more conformable to the table, ſeems to me moſt probable. 


| In Spring the two laſt months, April and May, are chiefly 
regarded; the terms wet, dry and variable are applied to them to 
the ſame extent as to the Summer months. | . 
| | 5 


EL o7 ] 5 


In Autumn, on the contrary, the ſtate of the two firſt months 
is moſt important. If 11 Ib. or 12 1b. of rain be diſtributed - 
through ſixteen or eighteen days' of each of theſe months it 
will be accounted wer; but if only 8 lb. or 10 Ib. it will be 


deemed variable, and if * * el 
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Y the arne of t the Weights and Meafores f Rain. 
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STATE fe WERT HER DUBLEIN fromthe! if 
of Fune 1791 to the 1}t of Fanuary 1793. By RICHARD 
KIRWAN, % F. R. S. and M. R I. 4. 
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Pr SE obſervations were made at my houſe in\Cavendiſh- 
row; the barometer within doors ſuſpended» in a room where 
no fire is kept, about forty feet above Shes mark, and 
inſpeted daily about two clock - hb :dgi>: er! 


Tur thermometer, ont of S conſtruction, which marks the 
maximum and minimum of temperature in the twenty- four 
hours. It is ſuſpended! wichout doors in a northern expoſition, 
about five feet ad. 4 a halt above groune. 


1 — 


m 1 i 
4 . : 9 9 
7.8 4 . * 5 9 8 


Taz rain gage receives the rain on a ſurface of one ſquare 
foot; it is elevated about thirty feet above the: ſurface of the 


ths and at the diſtance of at leaſt one hundred feet from any 
building. 


EO building. 


The rain is collected and weighed two or three times 


a month. 1 began to uſe it on the iſt of July 1791. 
T ; | * 8 N — — —— So Red —— bes — e „ fZ rr rr 


Is my abſence theſe inſtruments were daily obſerved and 


their indications noted by the Rev. Mr. Mc. Mahon, whoſe - 
6 Kill and diligence in matters of this nature are well kno 
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5 Im enn ü 
3 = on the 7th, and amounted to 30.4 Wind E. by S. Very warm 


8 and fair. 


—_ Ir flood lowetror' the goth, 


"4 
being 2985. Wind 8. Wind 
3 with ſhowers, but warm. 
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q ight during the month 6 FIT 
i - - < * Si. " , : #\ z 
8 Irs mean height during the was 30.005. 
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I Greateſt beat 74. 5, wind-E. by. on the 5th. | 
77 . Greateſt beat 74*.5, wind: 8. on 7 . 555 
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= 0 W. N. W. cloudy and the 16th. 
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In ee greateſt height of the Ae 30. 22 on che 7th. 
Leaft 29.39 on the 16th, Mean of the month 29.93. 


Greateſt beat 80 on the 7th. Leaft 4% on the 1 3th and 
14th, Mean of the month 615.3. 


Bur it is to be noted that in the houſe of the Royal Society 
nocturnal obſervations are not taken, ſo that the greateſt n 
12285 not t appear. 


Jurr 1791. 
BA ROME T ER. 


Greateſt height zo. 32 on the 15th. Fair. Wind E. N. E. 
Leaſt 29.45 on the 4th. Rainy. High wind W. 
Mean 29. 9. " bat 


TT 4.4 : 
ED Bu "1745 


THERMOMETER. 


Greateſt heat BY *.5 on the zd. Wind S. by W. 
E en eee Ra Winds. W. 
Mean 61. 13. 


R A IN. 


IT rained twenty-two days, more or leſs ; the quantity that 
month, amounted to 2459 inches ; hence it was a wet month. 


In 
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Vol. V. 
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In Zona the greateſt height of the barometer was 30. 24 on 
the 15th; the leg 29.24 on the 11th. Mean of the month 
29. 89. a 


7 . 


GREATEST heat 78*.5. on the 18th ; leaſt 52 on the 7th; 
mean 629.6, | 8 


THERE. were twelve rainy days, and the mean quantity was 
2.194 inches; but the obſerver remarks that the quantity. of, 
rain noted was through ſome defect in the inſtrument or its 
poſition this year remarkably deficient. 


AucusT 1791. 


BAROMETER. 
Greateſt height 30.68 on the 19th. Wind W. by 8. Fair. 
Leaft 29.64 on the 31ſt. Wind E. N. E. Heavy rain; and 
high wind. | 


Mean of the month 30.172. 
THERMOMETER. 
Greateft heat 75. 5 on the 6th. Wind W. by 8. Fair. 


Leaſt 48* on the 19th. Wind S. W. Fair. 
Mean of the month 625.82. 


RAIN. 


r 


r 


Ir rained ſeventeen days, more or leſs; the quantity was 
2.876 inches; hence it was a wet month. 


In London the greateſt height of the barometer was 30.52 on 
the 2oth ; the leg 29.65 on the 28th. The mean 30.06. 


Tur greateſt heat 78.5 on the 6th; leg 50 on the Zoth. 
Mean 645.9. 
THE rain uncertain. 
SEPTEMBER 1791. 
BAROMETER. 
Greatef height 30.51 on the 14th and 15th. 


Leaft 29.6 on the 3d. 
Mean 30.239. 


THERMOMETER. 


Greateſt heat 72*.5 on the 16th. 
Leg 46% 5 on the 19th. 
Mean 59.35. : 


R A IN. 


THERE were but eight rainy days in this month, and there 
fell only 1.2611 inches, ſo that it may be accounted variable. 
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Hs London the greateſt beight of the barometer was 30.33 on the 
x6th ; the Jeg, 29.52 on the 4th. Mean 1 the month 30. og. 


Greats heat 77% on the 11th; leaft 4 g? on che z0th. Mean 
59.5. 
OCTOBER 1 | 
| BAROMETER. 
Createf height 30.55 on the 28th. as 3 


Leaft 28.64 on the 20th. 
Mean 29.76. 


THERMOMETER. 


Greateſt beat 66.5 on the zd. 
Leaſt 38“ on the 23d. 
Mean 51*. | 
R A I N. 
THERE were fifteen rainy days; the quantity amounted to 
2. 522 inches, hence this month may be deemed et. 


In London, greateſt barometrical height 30.46 on the 28th and 
29th ; /ca/? 28.89 on the 21ſt. Mean 29.69. 


Greateft beat 629. 5 on the ants leaſi 34* on the . Mean 
489.9. 


Rain 2,+ inches. | 
NoVEMBER. 


6 ] | 


NoOVvVEeMBER; =. | f 


9 MET E i 
8 " . 2 ; M | , | 


Greateſt height 30.34 on the 26th. | 
Leaſt 28.96 on the 18th. | 
Mean 29.74 | WW 


”— 


THERMOMETER. 


Greaieſi height 57. 5 on the oth. 
 Teaft 31% on the 17th and 18th. 
Mean 439. 


— — 


R A IN. 


1 


* * 
* 
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T rained twenty-two days in more or leſs quantity; the 
amount was 2.1088 inches, conſequently the month may be 
called wet, 


In London the greateſt barometrical height was 30.28 on the 25th; 
the /caft 28.76 on the 19th; the mean 29.68. 


Greateſi beat 52. 5 on the 24th; lea 252 on the 7th. Mean 
43.6. 


RAIN, uncertain, 2.5. 


DECEMBER. 


© a — . 
5 oy * a % | : 
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DON be a 
B A ROME T E R. 

. beight 30.36 on the 20th. | Ons 
_Leaft 29.13 on the 13th. 60 Wa 1 
Mean 29.723. Ss OP, NODS. | TY - 

THERMOMETER, 
Create beat 48*5 on the 27th, FFV 
%% — «0 - s UE 


Mean 309.34. 


R A I N, 


| 


Ir rained thirteen days and ſnowed five 4 this month; 
both amounted to 1. 891 inches, e 


— 


7 
* * 


Is Las the greateſt height of the barometer was 3 0.38 on 
the 17th; the leaf 28.9 on the 4th; the mean 29 64. 


Tn greatęſt heat 48 85 the 2 3d ; the laft 21% on the 12th; 
the mean 36.7. | 


RAIN 1.12+. 


Turs far I have given a comparative view of the ſtare of the 
atmoſphere in Dublin and London, from which many impor- 
tant conſequences may be deduced relatively to the progreſs 


and 


17 1 
and regreſs of the accumulations of the atmoſphere, as well as 
heat and cold, but which I muſt leave to thoſe who profeſſedly 


Purſue ſuch 1 inquiries. 8 


A Synoptical View of | the State of the Weather in 1792 in 


Dublin. 

* 8 — 3 5 FR - 
BAROMETER. | THERMOMETER. | RAIN. 

nina | 

Higheſt. Loweſt Mean. ||Higheſt.| Loweſt. | - Mean. Days. | Inches. | 

28.76 e, 53 19.5 39.92 21 {| 2.679 | 

29-42 | 30.019] 58.5 | 25.5 43-78 {| 19 2.8240 

29-18 | 29.707 Go 26 44-09 | 25 2.3644 | 

29.24 29.909; 64 40.5 51.1425 189 2-5616 

29-12 | 30.061 | 67 29.5 52.193 17 1.8128 

29.59 30. 9 74 | 43 56.97 16 0.8669 

30-43 | 29-4 | 30.0431] 77 52 62.5844 15 5.8588 

September - 30.69 29.26 29.91/67 42 54.788] 25 3.0213 
|. — — — cr 
age Ri 30.68 | 29.13 | 29.880j| 59 35 49-18 || 23 | 2.7980} 
i 222. — 1 — — 1 2 

Norember — 30.53 29-2 | 30.053 2 33 46 14 | 0.3940. 
December ; 30-46 | 29-14 oy 55 | 33 42.40% 17 | 2:9163 | 

1 Mean of th« | Uh Total. | Total. 
| —_ 1 4, 29.950, 1566 50. og 228 | 30.700 | - 
— — — — — 3 — i; 
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OBSERVATIONS... 


I SHALL firſt compare the wetneſs of the ſeaſons with the 
rules of probability above given. 


1ſt, In the Spring months there fell 4,374 inches of rain, 
that is above two per month on an average, therefore this ſeaſon 
was wet. Moſt rain fell in the firſt month. 


2dly, The Spring being wet, the probability of a wet Sum- 
mer was £ by the fifth rule; accordingly, except in June, it 
rained above two inches in each month, and upon an average 
above three. However it rained but er 115 inſtead of 
fifty-four. ; | | | | 


zdly, The Summer being wet, the probability of wet, 5d 
and variable Autumns were as 3, 5, and 12, by the eighth rule; 
however it turned out wet, which was the leaſt probable event. | 
It rained forty- Sight days, and there fell above 5. 8 Inches. 


AA N, 1 a wet Spring and wet Summer the probabilities of 
wet, dry and variable Autumns were I, 2 ant 2 2 reſpectively by 
the eleventh rule; by which it appears that the wetneſs of this 
Autumn was er extraordinary, and not to be expected.” 4 


Tx LY, 1 were ſtorms on the 19th and 2th of March. 
from the South, therefore the probability of a wet Summer was 
5 to 1 according to the fourth obſervation. | 

. | Tur 
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Tur moſt important changes that take place in the -atmoſphere 
ſeem to me to be thoſe that happen five or fix days before, or 
during, or five or fix days after the vernal equinox, that is 
from the 16th to the 28th of March. In Dublin the natural 
height of the barometer is 30 inches, but in the above-men- 
tioned 'period its mean height was 29,838, that is 0.162 parts 
of an inch too low; and the mean height of the whole month 
was 29.707, that is o. 293 parts of an inch too low, or below 
the ſtandard height. Yet the wind was chiefly 8. or 8. W. 
which ſeems to denote an accumulation in that quarter; for 
otherwiſe why ſhould it blow from a warmer to a colder 


region? 2 ey 


JanvuaARY. 
- aw 171 f F ATT 4 110 
Tus coldeſt days in January were the 11th, 12th,- 13th and 
14th; wind N. and N. E. except the 14th, when it was 8. S. E.; 
yet che barometer was rather low, being between 29:28 and 
29.42; on the 15th it was 28.76. This deſerves attention. 


ef 
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Tur coldeft days in February were the 19th, 18th- and 
19th; wind E. and N.; barometer in che mean time from 
30.65 to 30.06. 


Ar Montmorenci, Pere La Cotte obſerved a much greater 
cold between the 16th and 24th; on the 8th a ſtorm at W. 
Vor. V. G With 
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With us it was ſqually on che N of the Itch at W.; 
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Pzxe La Cotte remarked that the mean height of the g in 
this month was below its ſtandard; which at Montmorency is 
27 inches 10 lines and 3, or 129.705 'Engliſh. - een ain 
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Tagse months were uncommonly wet in France, as with: 


Us. 


, - 
- 
- 


I nave often - remarked that the more it rains in May 
the” leſs it rains in September: H it rains two) inches in May 
there falls leſs than one in Septemben This I obſerved in 
England. But it is about four to three in any year that the 
fall of rain in September will be nn in May. er 


Dx. Hales has ſhewn that on plains, wy in the climate of 
London, twenty-two inches of rain are fully ſufficient for all the 
purpoſes of vegetation, and Ce ina 6 bly or mountainous 
country. '1 HALES, ot 2939frrowpd 7; Ao bag bai, 101 


EXAMINATION e the. SUPPOSED IGNEOUS ORIGIN 
' of STONY SUBSTANCES. By RICHARD KIRWAN, 


Eh; F. R. S. and M. R L A. 
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TE origin of ſtony ſubſtances, ſeemingly an object of mere Read Feb. 
curioſity, is nevertheleſs connected with deſiderata of the greateſt 3» 793. 
utility to mankind ;. to ſay nothing of the arts of fabricating 
glaſs, artificial gems, , mortar, cement, bricks, pouzzolane and 
earthen-ware, which have evidently - ſome reference thereto, 
nature preſents us with various ſtones, as flates, mica, &c. with 
whoſe artificial compoſition, though highly important, we are 
at preſent unacquainted, and muſt remain ſo until the mede | 
of their production is ſatisfactorily aſcertained ; then, and then 
only, experiments tending to form them by art may be planned 
and attempted. Hence the propriety of examining the foun- 
dation of the different opinions of mineralogiſts and geologiſts on 


this head; if we can exclude any of them, we are ſo much the 
| .G 2 nearer 


caſe, relatively to the general mode, there neither are nor can be 


+ 
4 4 
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nearer to the proper end of our. enquiries. - Fortunately in this 


more than two opinions ; ; if one can be proved falſe, the other 
muſt of neceſſity be true. All are agreed that ſtony ſubſtances 
were originally ſoft, and even liquid; but ſome think this 
fluidity was occaſioned by their having been diſſolved, or at 


leaſt diffuſed in water, and afterwards cryſtallized, precipitated, 


or otherwiſe ſeparated from it. This is, at this day, the 
doctrine moſt generally adopted by mineralogiſts; volcanic 
ſtones, by far the leaſt numerous of the ſtony tribe, forming i 
but a trifling exception to this general fact. 


LATELY, however, a very different theory has been offered to 
the public in the firſt volume of the Tranſactions of Edinburgh, 
and ably ſupported by Doctor Hutton, a gentleman advan- 
tageouſly known to the philoſophic world through an impor- 


tant meterological diſcovery, the General Law of the Formation 


of Rain. His opinion ſeemingly reſembles, but in fact differs 
eſſentially, from thoſe entertained by Leibnitz, Telliamed, Moro 


and Buffon. They held ſtones to have been originally ſolid, 


and afterwards liquified by heat; but Doctor Hutton endea- 


vours to prove that previous to the preſent ſtate of our globe 
they were utterly deprived of ſolidity, and have ſince acquired 
it by fuſion, and ſubſequent congelation on cooling. This 
fyſtem, che moſt ingenious certainly that has as yet been 


deviſed, is however but little known or at leaſt noticed on 
the continent; the few that have mentioned it do not ſeem to 
have well comprehended it; in thoſe points of view in which 
| I have 
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I have lbs it, I muſt ſay it appears to me nnn t ; 
upon diſcuſſion, however, it is poſſible my objections may be 
removed ; thoſe that have occurred to me I ſhall now briefly 
ſtate to the Academy in the cleareſt and ſhorteſt manner [ 


am able. | Ro: 


Ar ſome profound reflections on the wiſdom diſplayed 
in the conſtitution of the globe we inhabit, our author tells us, 
It is neceſſary to diſtinguiſh three different bodies which 
« compoſe the whole of it; a ſolid body of earth, an aqueous 
4 body of ſea, and an elaſtic fluid of air. There is a central 
body in the globe which is commonly ſuppoſed to be ſolid 
and inert, but which he will afterwards prove not to be fo. 
There is alſo an irregular body of land raiſed above the level 
« of the ocean, which is doubtleſs the ſmalleſt portion of the 
« globe. There is alſo an atmoſphere of air, neceſſary for the 
« ſuſtenance of fire, animal life, vegetation,” &c. Pages 211 
and 212. 


Arras mentioning the general powers that actuate the whole 
machine, he confines his views to that part which we inhabit. 
© That we may conſider the natural conſequences of thoſe opera- 
« tions, which, being within our view, we are better qualified 
« to examine. In purſuit of this object we employ our ſkill 
in reſearch, and not in forming vain conjectures, and, if data 
% are to be found, on which ſcience may reaſon, we ſhould 
cc 
ic 


not long remain ignorant of the natural hiſtory of the globe, 
a ſubject on which opinion only and not evidence has 
| | % hitherto 


* 


1 


© hitherto. decided; for in this ſubject there is naturally leſs 
defect of evidence, although philoſophers, led by prejudice or 
© miſguided by falſe theory, have neglected to employ that 


« light.“ This paragraph ſeems to me ſomewhat obſcure; the 
exiſtence of thoſe data on which ſcience is to reaſon being only 
hypothetically laid down in the firſt part, but in the concluſion 
the exiſtence of ſuch data ſeems poſitively affirmed, ſince philo- 


ſophers are reproached with neglecting to employ the light 


reſulting from them; this is however but of little conſequence. 
« But to proceed, in purſuing further our general preparatory 


« ideas, a ſolid body of land could not anſwer the purpoſe of 


an habitable world, for a oil is neceſſary to the growth of 
« plants, and this conſiſts of materials collected from the 
deſtruction of ſolid land. Therefore the ſurface of the land 
inhabited by man is made by nature to decay, in diſſolving 
from that hard and compact ſtate in which it is found below 
the ſoil, and this ſoil is neceſſarily waſhed away by the con- 
tinual circulation of the water running from the ſummits of 
the mountains towards the general receptacle of that fluid.“ 


Page 214. Here we muſt arreſt the courſe of our ingenious 


philoſopher. He aſſerts that the terreſtrial part of the globe 
was originally a fold compact maſs, from the diſſolution of 
which the leſs compact and looſer earths, as chalk, clay, mag- 
neſia and moulds have ariſen. This preliminary propoſition 
cannot be allowed; for the earthy and ſtony part may be of 


equal antiquity, or the terreſtrial part may have been originally 


formed in a highly comminuted ftate, and have afterwards 
partially coaleſced into ſtony mailes, and the remainder may 
1 . | wa 
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have continued in its original ſtate, or nearly ſo, its particles 


having acquired only that degree of conſiſtence which we 


obſerve in clays and earths. That the ſoil, however, receives 
an increaſe from ſome ſpecies of ſtones that moulder by expo- 


ſure to the air cannot be denied, but there is no proof that 
all foil has ariſen from decompoſition. He next tells us that 


this ſoil is neceſſarily waſhed away by the continual circulation 
of water running from mountains to the fea. Here are two ſup- 
poſitions, neither of which is grounded on facts. Soil is not 
conſtantly carried away by the water, even from mountains, as 


letters to the Queen“; and if it were, it would be depoſited 
on the plains, for there are plains as well as mountains on the 
dry parts of our globe. All water does not flow into the ſea; 
much of it is carried off by evaporation. Moſt of the earth 
ſwept off by rivers is depoſited at their mouths; of chat which 
is carried into the ſea, much, if not all, is rejected on the 
ſhore. Neither has the ſea that deſtructive action on the ſhores 
univerſally that Buffon and others have ſuppoſed. This is 
evident by inſpecting the baſaltic pillars on the coaſt of Antrim; 
the angles of ſuch of theſe as are and have been expoſed to the 


waves, perhaps for ſome thouſand years, are juſt as ſharp as 


thoſe of ſuch pillars as are placed far beyond their reach. 


He NCE 


* „ Theſe letters and ſeveral other papers of this excellent philoſopher in Rozier's 
Journal contain much uſeful information on geological ſubjects. But a it 
muſt be purchaſed by a great expence of time. 


Mr. De Luc has clearly ſhewn in his nineteenth and twentieth 
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HN the concluſions of our author relative to the imper- 
fect conſtitution of the globe fall to the ground; and the pains 
he takes to learn © by what means a decayed world may be 
< renovated,” are ſuperfluous. © But further (continues our 
> author) the ſolid parts of the globe are in general compoſed 
“ of ſand, gravel, argillaceous and calcareous ſtrata, or of 
various compoſitions of theſe with other ſubſtances.” This 
certainly cannot be aſſumed as a fact, but rather the contrary ; 
it holds true only of the ſurface, the baſis of the greater part 
of Scotland is evidently a granitic rock, to ſay nothing of the 
Continents both of the Old and New World, I to the. 
N of all W 


— 


In the — paragraphs, pages 119 and 1 20, there is 
ſome ambiguity, which it is proper to explain. In all regions 
of the globe immenſe maſſes. are found, which though at pre- 
ſent in the moſt ſolid ſtate, appear to have been formed by the 
collection of the calcareous eu of marine animals. That 
all maſſes of marble or limeſtone are compoſed of the calca- 
reous matter of marine bodies may be concluded from the 
4 following facts: Firſt, few beds or marble or limeſtone occur 
„in which may not be found ſome of thoſe object which 
indicate the marine origin of the maſs, We ſhall thus find 
e the greater part of the calcareous maſſes upon the globe to 
« have originated from marine calcarcous bodies. That theſe beds 
« had their origin at the bottom of the ſea, and that they have 
« the calcareous ſubſtance which they contain, from che ſame 
« ſource as marble or limeſtones.” If by marine origin the 

author 


* J. wy, 


author means that moſt or all calcareous mountains were formed 
in the ſea, this will not be- diſputed; but if his meaning be, 
that all calcareous matter conſiſts of marine exuviæ, this cannot 
be allowed, as huge maſſes of marble exiſt which diſcover not 
the leaſt trace of marine 'exuvia, and calcareous ſubſtance 1s 
found in many granites and the component parte of granite, 
which was never ſuſpected to be of teſtaceous origin. The exiſt- 
ence of ſuch maſſes is not diſputed by our author. There are 
* (ſays he) in all regions of the earth, huge maſles of calcareous 
« matter, in. a cryſtalline or ſparry ſtate, in which, perhaps, no 
< veſtige can be found of any organized body, nor any indication 
4 that ſuch calcareous matter had belonged to any animals, but 
. as in other maſſes this {parry ſtructure or cryſtalline tate is 
1 evidently aſſumed by the marine calcareous ſubſtances in oper- 
ations which are neceſſary to the conſolidation of the ſtrata; it 
does not appear that the ſparry maſſes in which no ſigured body 
„ig formed have been originally different from other maſſes 
< which leave ample evidence of their marine origin.” That is to 
fay; fince ſparry maſſes are found among calcareous ſtrata of 
teſtaceous origin, other ſparry maſſes may alſo have the ſame 
origin. This reaſoning does not appear to me at all conclufive, 
any more than if an inhabitant of che interior parts of a continent, 
unacquainted with 'any calcareous ſtones but thoſe of a ſparry 
ſtructure, ſhould conclude'that all this matter originally proceeded 
from the bones of land animals, becauſe they alſo are of a calcareous 
nature. It is much more probable'that ſea animals themſelves de- 
rive their calcareous matter from a pre-exiſting ſubſtance of the ſame 
nature contained in their food, as we have no proof of the actual 
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produdtibility of any fimple earth. Our abe concluſion, how- 
ever, is; „ That all the ſtrata of the earth, not only thoſe conſiſt. 
t ing of calcareous maſſes, but others ſuperineumbent on theſe, 
« have had their origin at the bottom of the ſea, by the collection 
„ of ſand, gravel, ſhells, coralline and cruſtaceous bodies, and of 


« earths and clays variouſly mixed, ſeparated and accumulated,” 
page 22 1. Various geological obſervations” contradi this con- 
cluſion. There are many ſtratified mountains of argillaceous 
ſlate, gneiſs, ſerpentine, jaſper, and even marble, in which either 
fand, grave, ſhells, coralline, or cruſtaceous dolles are never or 

| ſearce ever found . 


'T HE general amount of our author's, reaſoning amr .-. 
That nine-tenths perhaps, or ninety-nine hundredths of this 

„ earth, ſo far as we ſee, have been formed by natural opera- 
tions of the globe, in collecting looſe materials and depoſiting 
« them at the bottom of the ſea; conſolidating thoſe collections 
« in various degrees, and either elevating thoſe conſolidated 
* maſles above the level on which they are formed, or lowering 
« the level of the ſea.” How ill ſupported by facts this con- 
eluſion is we have already ſhewn; and our author himſelf 
will preſently diſcover, for he adds, © There is a part of the 
« ſolid earth, which we may at preſent neglect, not as being 
« perſuaded that this part may not alſo be found to come under 
the general rule of formation with the reſt, but as conſidering 
« it as of no conſequence in forming a genera! theory which 
„ ſhall 


1 Gerh. Geſch. p. 72. 85, 2 Gerh. 413+ 
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« ſhall comprehend almoſt the whole.“ This exeluded part 
confiſts of mountains and maſſes of granite. : And yet "moſt 
geologiſts look on this excluded ſubſtance as forming by far the 
greater part of the globe, all other parts being commonly found 
to reſt upon it *, 


1 Mertne thus found the greater part, if not the whole of the 
ſolid land, to have been originally compoſed at the bottom of the 
ſea, our author proceeds to examine, how ſuch continents as we 
now have could be erected above its level; he ſhews that no 
motion of the ſea could produce that effect; or if it could, yet 
ſuch a continent could not produce maſſes of ſolid marble and 
other minerals in a ſtate very different from that in which they 
were originally collected. Conſequently, beſides an operation 
„ by which the earth at the bottom of the ſea ſhould be con- 
« verted into elevated land, a conſolidating power is required, 
« by which the looſe materials ſhould be formed into maſſes of 
& the | moſt perfect ſolidity; and, if this were underſtood, 
e might poſſibly become aequainted with the power that 
« elevated our continents above the level of the waters.” Of 
this conſolidating power he treats in the ſecond part of his 

* r ode ome ance? W ie 
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BEGINNING his ſecond part, he reaſons thus, p. 225. 
« There are juſt two ways by which porous and ſpongy bodies 
« may be conſolidated into maſſes of a natural ſhape and 

H 2 «© regular 


©* Hoffm. in Berg. Kalend. 197. Voight. 7. Gerhard, Bergman, Pallas, ce. 
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regular ſtructure; the one as from a fluid ſtate by 
means of cold; the other accretion, and this includes a ſepa- 
4 ratory operation; to produce ſolidity either way, fluidity muſt 
be induced, either by heat or by a ſolvent.” This reaſoning 
tacitly ſuppoſes a fact which we have already ſeen to be either 
falſe or precarious. The particles which now form the ſolid parts 
of the globe need not be ſuppoſed to have originally been either 
ſpungy or porous, the interior parts at the depth of a few miles: 
might have been originally, as at preſent, a ſolid maſs. The 
more ſuperficial maſſes might have been partly diffuſed and 
partly diſſolved in the primogenial fluid. The particles, for 
inſtance, of which argillaceous ſlates were formed, might have 
been originally barely diffuſed, as they ſeem to have been 
formed by mere ſubſidence. The ſtrata. formed at the bottom 
4 f the ſea are to be conſidered as having been conſolidated 
either by aqueous ſolution and cryſtallization, or by the 
effect of heat and fuſion; if by the firſt, of cheſe two ways 
the ſolid ſtrata have attained their preſent ſtate, there will be 
« à certain uniformity obſervable in the effects; ; and general 
laws by which this operation muſt. have been conducted. 
Here ſubſidence and precipitation, as part of the general means, 
of the formation of ſtones in the moiſt way, ſhould not _ 
been omitted. 
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cryſtallization, the learned author is certainly too well acquainted. 

with the ſubject not to know that this uniformity is not to 

be expected but when all the circumſtances are perfectly ſimilar. 
ME age bets et . He 


4% 
4+ e 4 # y '® „ 


[ 61 J ; 


: 


He muſt know that ſuperſaturation, a flight contamination 
with certain heterogeneous ſubſtances, , a variation in the 
temperature, a variable degree of agitation, a difference in the 
quantity of the menſtruum, or in the time of its diſparition, 
beſides many other unknown circumſtances, daily , produce 
different effects in the cryſtallization of ſalts, the boces in 
which this operation has been moſt attended to. 


« BuT water (continues he) being the ceneral medium in which 
40 Podies collected at the bottom of the ſea are always con- 
« tained, if thoſe maſſes of collected matter are to be conſolidated 
« by ſolution, it muſt be by the diſſolution of thoſe bodies 
« in that water as a menſtruum, and by the concretion or 
« cryſtallization , of that diſſolved matter, that the ſpaces firſt 
« occupied by water in thoſe maſſes are afterwards to be filled 
« with a hard and ſolid ſubſtance ; but without ſome other power 
« by which the water contained in thoſe cavities and endleſs 
&« labyrinths of the ſtrata ſhould be ſeparated in proportion 
as it has performed its taſk, it is inconceivable how thoſe 
maſſes, however changed from the ſtate of their firſt ſub- 
« ſidence, ſhould be abſolutely conſolidated, without a particle 
of fluid water in their compoſition,” Abſtracting from his 
own gratuitous hypotheſis, it is very eaſy to ſatisfy our author 
on this head; the concreting and conſolidating power in moſt 
caſes ariſes from the mutual attraction of the component particles 
of ſtones to each other; 1 theſe particles leave any interſtices, 
theſe are filled with water which no way obſtructs their ſolidity 


when che points of contact are — ; hence the decrepitation ' 
of 
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of many ſpecies of ſtories when heated. Many ſorts of ſtones 
are ſoft while in théir ſtrata, as fandffones, Himeſtones, &&c;” 
but loſe their water and acquire hardneſs by expoſure to the 
air, But perhaps the moſt effectual means of convincing our 
| author that a conſolidating power may take place in water, 
j is to remind him that in many caſes it does aclnully take place. | 
__ | Thus mortar made by pouzzolona or terras, is well known 
: to harden under water; nay Mr. Smeaton has obſerved it to 
oþ throw out under water a ſtalactite, which alſo hardens in that 

fituation. Eddy fone, $ 181, The calcareous depofits' formed 

in certain waters, and which attain a ſtony hardneſs, are a 

further proof that immerſion in water does not always obſtruct 

the formation of ſolid maſſes. « But (adds our author) we 
find ſtrata conſolidated by various ſubſtances which water 
cannot diſſolve; thus we have water confolidated by calcareous 
ſpar, a thing perfectly diſtinguiſhable from the ſtalactitical 
concretion of calcareous earth, in conſequence of aqueous 
ſolution; we have ſtrata made ſolid by the formation of 
fluor, a ſubſtance not ſoluble, as far as we know; by water; 
« we have ſtrata conſolidated by ſiliceous earth in a ftate wholly 
different from that in which it was obſerved, on certain 
« occaſions, to have been depoſited by water; we have ſtrata 
1 conſolidated by ſulphureous and bituminous ſabſtances' which 
* refuſe a watery ſolution ; laſtly, we have fome conſolidated 
« by almoſt all the various metallic ſubſtances. If it is by 
« means of water that all theſe interſtices have been filled 
« with thoſe materials, water muſt be, like fire, an univerſal 


« folvent, 
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Hs RE "the 55 che ſuppofition of a an Aqueous folution 
are placed in the ſirongeſt light ; yet it nat. be owned. that 
| they partly, a ariſe from the. author s OWN gratuitous ſuppoſition, 
that ſtrata. exiſted at - the bottom of the ſea, previous to their 

| conſolidation 3,A circumſtance which will not be allowed by 

the patrons of the aqueous origin of tony ſubſtances, as we 
have Feeds ſeen. 
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8 That water, in certain circumſtances, and with 
/ Hy addition of certain ſabflances, may be admitted 28 
a univerſal ſolvent, ſhould not be denied, merely on account 
of our ignorance of thoſe. circumſtances- and auxiliary ſube 
ſtances. Before the diſcovery, of the ſparry acid, it was, not 
known that. water, by the aid of that acid, could diſſol ve 
ſiliceous bodies, a power which, by this help, it is now known 
to poſſeſs; chere may be various other menſtrua in nature of. 
which we are as yet ignorant; it is well known that certain 
proportions of the ſimple earths act upon each other as menſtrua 
in the dry way, Why not alſo in the moiſt way, if equally 
divided? and what hinders us from ſuppoſing that they were 
originally created in that ſtate of diviſion that would render 
them capable of acting on each other? why ſhould we ſuppoſe 
this habitable earth to ariſe from the ruins of another anterior 
to it, contrary to reaſon and the tenor of the moſaic hiſtory ?: 
What do we gain by that ſuppoſition? Muſt not the origin. 
of. 
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of that anterior worldy if compoſed of materials ſimilar to 
thoſe of this, be equally. accounted for ? and muſt-we-ſuppoſe 
that anterior worly deſtitute of calcareous earth becauſe it 
was pot formed at che e "bottom, of the ſea? "Af it were Aeſtirute 
of that earth, it could not contain plants or animals fmilar 
to ours, as. ours eſſentially require that earth: or muſt we allow 
that anterior ſolid land to þ have deen itſelf alſo fornied'vf "the 
ruins of another "an Pos, to it, and thus admit a' proceſs 
in infinitum "8 an ' abyſs fr is Which human reaſon. "recoils ? 
Into this gulph our . 9 boldly plunges; : towards 
me end of his Eſſay he tells us, this earth is derived partly from 
one immediately anterior, and parti from another anterior 

o that again. In A word, to make Uſe of his own expreſſion, 
« © We find no veltige of a beginning.” Then this fyſtem 
* ſucceſſive” worlds muſt have beet” eternal; how ſutceſſion 


7 
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a without a beginning 18 generally allowed” to involve a con- 
tradition,” therefore © the ſyſtem that forces us to ado opt that 
concluſion muſt rieceſſarily be falſe. Our author was led to 
it by his, and our common ignorance, of the means by which 
| ſtones of the filiceous clas were conſolidated or diſſolved' in 
liquid menſtruums, "but the rules of exact reaſoning require 
that, before we deny the general poſſibility of producing an 
effect by any given cauſe, we ſhould be acquainted with all 
"the poſſible methods of applying that cauſe; if any of them 
be unknown, our concluſion muſt be defective; more eſpecially 
if we have ſtrong Teaſons to ſuſpe& that ſome modes or 


circumſtances in the application, that cauſe do exiſt with 
2 1225 | whoſe 
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whoſe detail we are unacquainted. Now this happens to be 
the caſe with reſpect to the ſolution of earths or ſtones of the 
filiceous kind. Mr. Bergman had already obſerved that filiceous 
earth, ſufficiently divided, was ſoluble in all acids . Mr. 


Klaproth, the worthy ſucceſſor of the immortal Scheele, 
found it ſoluble in mere water in the ſame ſtate of diviſion F. 
The great geologiſt, Mr. Dolomieu, ſeems to have diſcovered, 
by the help of © the chymical abilities of Mr. Pelletier, the 
very circumſtances on which its ſolubility depends. Mr. 
Morveau has alſo diſcovered another, and a very different method 
of effeQting this ſolution f, Mr. Laſſone found the ſurface 
of grit, which had been broken a year before, inveſted with 
filiceous cruſt nearly as hard as agate, which therefore muſt 
have been newly formed. Hence ſtrata might be conſolidated 
without © fuſfion's; It were eaſy, but needleſs, to accumulate 
more teſtimonies of this fact, as other proofs of ſuch production 
will occur in the ſequel. Dolomieu obſerved the growth of 
ſhorls on the Pyrenees ||. | akt 


Oos author next proceeds to ſtate, That if it is by means 
of heat and fuſion that the looſe and porous ſtructure of the 
« ſtrata ſhall be ſuppoſed to have been conſolidated, then 
« every difficulty which had occurred on the power and agency 
Vor. V. W e ne 4 of 
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4 of water is at onee removed; the looſe and diſcontinuous body 
« of a ſtratum may be. cloſed by means of 1/oftneſt and com- 
s preſſion, the porous ſtructure of the materials may be con- 
« ſolidated in a ſimilar manner by the | fufon of theif ſub- 
« ſtance, and foreign matter may be introduced into the open 
« ſtructure of ſtrata, in form of fam or exhalation; conſequently 
© heat is an agent competent for the conſolidation of ſtrata, 
« which water alone is not. The examination” of nature gives 
« countenance to this ſuppoſition ; conſequently, however difficult 
it may appear tõ have this application of heat, we cannot 
from natural appearances ſuppoſe any other cauſe.” -Pages 229, 
230, and 237. He adds For the explanation of thoſe natural 
t appearances which are ſo general, no further conditions are 
4 required, than the ſuppoſition of a ſufficient intenſity of fire or 
“ heat, and a ſuſſicient degree of compreſſion upon thoſe bodies, 
« which are to be fubjects to that violent heat, without 
& calcination or change. So far as this ſuppoſition is not gratuitous, 
the appearances of nature will be thus explained.” 


Here we have the whole theory of our author; in oppoſition, 
to which I make bold to ſay, iſt, That the ſuppoſition of a 
degree of heat under any given compreſſion, ſufficient for the 
fuſion of ſtony ſubſtances in general, without calcination or 
change, is not only gratuitous, but contrary to all that we at pre- 
ſent know of the agency of heat. Secondly, That all the appear- 
ances of nature depoſe in favour of an aqueous ſolution or 
diffuſion, and a cryſtallization, concretion or ſubſidence therefrom, 
and againit au igneous ſolution or fuſion, : 

| | AND 
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Ax D feſt, it is gratuitous, not only becauſe it is unnecſſary, 


as we have already ſhewn, but alſo becauſe it is inconſiſtent 
with our author's own theory. According to him theſe ſtrata: 
which were conſolidated by heat were compoſed of materials 
gradually worn from a preceding continent, caſually and 
ſucceſſively depoſited in the ſea ; where then will he find, and 
how will he ſuppoſe, to have. been formed thoſe enormous 
maſſes of ſulphur, coal, or bitumen neceſſary to produce that 
immenſe heat neceſlary for the fuſion of thoſe vaſt mountains 
of ſtone now. exiſting ? All the coal, ſulphur, and bitumen, 
now known, does not form the gde part of the materials 
depoſited within one quarter of a mile under the ſurface of 
the earth; if therefore they were, as his hypotheſis demands, 
carried off and mixed with the other materials, and not formed 
in vaſt and ſeparate collections, they could never occaſion, by 
their combuſtion, a heat capable of producing the ſmalleſt 
effect, much leſs thoſe gigantic effects which he requires. 
Again, it is contrary to all awe know of the action of heat; by this 
we are informed that heat may be produced among hard bodies 
by attrition, and in igflammable bodies by combuſtion. To 
produce heat by attrition it is neceſſary that the bodies rubbed 
together be ſo hard as that their particles ſhould not eaſily 
be abraded; and alſo that they be perfectly dry; if, therefore, 
the ſtrata formed in the bed of the ocean were looſe, porous, 
and ſpongy, previous to the production of heat, and alſo inti- 
mately penetrated with water, as our author repeatedly aflerts, 
it is evident, from all we at preſent know, that no degree of 
attrition which they might endure could produce the ſmalleſt 

- $M degree 
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degree of heat. Even if it could produce ſome heat, nay an 
intenſe heat, yet a heat productive of fluidity could never be 
the confequence of attrition, for the inſtant the bodies ſubjected 
to it would acquire the firſt degree of emolleſcence, the une 
power of attrition muſt e ceaſe. 
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Bor granting to our author (chat we have ſhewn to be 
inconſiſtent with his theory) ſach immenſe maſſes of coal, 
ſulphur, and bitumen as muſt be ſuppoſed collected together, 
to procure by their inflammation a heat of energy ſufficient to 
melt all the ſtony ſubſtances now exiſting, I proceed to ſhew, 
that, conſiſtently with the laws of nature hitherto known to us, 
either no inflammation at all could be produced, or at leaſt 
none capable of producing the effects required by him. To 
produce inflammation the preſence of vital air is neceſſary; 
to produce an immenſe inflammation of energy ſufficient to 
melt ſtony ſubſtances, not only an immenſe collection of ſuch 
air, but of air of the greateſt purity, is required. To produce 
an inflammation, capable, if poſhble, of melting ſtony ſub- 
ſtances without effecting either calcination or any other change 
in them, an immenſe compreſſion muſt alſo be ſuppoſed. Now, 
granting to our author a collection of coal, bitumen, &c. 
ſufficient to produce a flame capable of ſuch mighty 
effects, where ſhall we find air to ſupport that flame? neither 
coal nor bitumen produce vital air. But ſuppoſe this coal or 
bitumen mixed with ſubſtances capable of giving out that air, 
ſtill that air would be ſo impure, from the mixture of the 
fixed and mephitic airs ariſing from che coal or bitumen, as to 
be 


be incapable of forming a heat even equal to that of our common 
furnaces, as Mr. Dolomieu has clearly ſhewn to be the caſe 
with reſpect to volcanic heat; and again, allowing our author 
air of ſufficient purity to effect his purpoſes, what ſhall prevent 
the water, ſuperincumbent on his looſe, ſpongy ſtrata, and 
preſſing upon them with immeaſurable weight, from pene- 
trating through theſe ſtrata, and extinguiſhing this flame, or 
at leaſt from preſſing down the incombuſtible ſtrata upon the 
inflamed coal, and, by intercepting all communication with 
the air, from immediately ſuppreſſing the flame? What ſhall 
prevent the air itſelf, rarefied by heat, from eſcaping through 
the looſe, and as yet, unconſoldated ſtrata? But to favour 
the author ſtill further, let us ſuppoſe the fire to originate in 
caverns formed within the coaly matter itſelf, and let us ſuppoſe 
ſuch vaults (contrary to all probability) capable of ſupporting 
the weight: not only of a ſuperincumbent ocean, but of all the 
ſtrata ſubje& to that ocean, which by heat are to be converted 
into ſtone, the air, thus confined in theſe caverns, either would 
admit of no combuſtion at all, if incapable of expanding, or 
would ſoon be ſo diminiſhed by the abſorbtion of its vital parts, 
as to admit the eſcape of fixed air from the ſubſtances acted upon 
(which would then be calcined) or ſo contaminated by mephitic 
and fixed airs as to be incapable of producing the violent and 
extreme effects required by this hypotheſis ; then where ſhall we 
place the ſtrata to be acted on? if over the coaly vaults, they 
will not be in contact with the flame; if under or on one ſide, 
only their ſurface can be acted on. Thus, on whatever ſide 
ve 


we contemplate this hypotheſis, it preſents nothing but incom- 
patibilities with our actual knowledge of the operation of fire. 


SECONDLY, Our author's demand, that we admit a degree of 
heat acting with the greateſt poſlible intenſity, and yet producing 
no change in the ſubſtances acted upon, is not only gratuitous, 
as he himſelf feems to allow, but incompatible with all phy- 
fical inquiry, and a mere petito principii. No cauſe can be traced 
but by its effects, that is, by the changes it has. produced; if 
theſe are ſuppoſed null, all inquiry muſt "ceaſe, To avoid 
this objection, and countenance this ſuppoſition, our author 
further demands a degree of compreſſion under which the action 
of heat could produce no change; but this being another new 
and independent ſuppoſition, ſſrouldb itſelf be proved to be pro- 
bable, or at leaſt poſſible, which our author neither has done, 
nor, as far as I can fee, can do; and even, with: the help of 
this double ſuppoſition, it cannot be proved that pure calcareous 
_ earths can at all be melted with or without emitting their fixed air, 
as this fuſion» has never yet been effected either by concentrated 
ſolar heat, or by the help of pure air, or by any other contrivance 
of art; and if it could, how could the fhells, with which it 
is in ſundry inftances filled, eſcape fufion, and remain unblended 
with the common maſs in which they were imbedded? 


Ove author will probably reply, that many difficulties alſo 
accompany the ſuppoſition of an aqueous ſolution, and this 
L freely confeſs. In the actual conſtitution of things, both 
phyſical and moral, many inexplicable difficulties occur, but 

muſt 
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muſt we not nene thoſe which eſcape our reaſon, from: thoſe 
that formally contradict it? The former may in time be connected 
with our actual knowledge, the latter never. In our preſent 
view of nature all appearances point out a watery ſolution, 
or diffuſion and concretion in that fluid, though the means 
of effecting. this ſolution are but imperfectly known; but they 
contradict the idea of an igneous ſolution, as we ſhall at 
preſent prove. | 


To reduce the perspective of the mineral kingdom within the 
bounds of an academical diſſertation, we muſt neceſſarily confine 

it to the general claſſes under which minerals are commonly 
arranged, and a few ſpecies of each. And firſt, as to the cal- 
careous claſs. Stones of this claſs, when perfectly pure, or nearly 
ſo, as ſpars and granular . marbles, are abſolutely infuſible in 
any degree of heat yet known, as Lavoiſier, Geyer, and Ehrman 
have | ſucceſſively ſhewn *. On the other hand, the perfect 
cryſtallization of the former, and the internal conſtitution of 
the latter, confeſſedly prove that they were once in a fate of 
perfect ſolution, and fince they could not be ſo in the igneous, 
they muſt have been ſo to the aqueous fluid; if we ſuppoſe 
their particles to have been originally in that ſtate of diviſion | 
which actual ſolution requires, which ſtate may as well be 
ſuppoſed to have been their primordial ſtate as any other, 


chere will be no difficulty in ſuppoſing them diſſolved or 
ſuſpended 


* Mem. Paris 1783. Schewed. Abhand, 1784. p. 127. Vers. Einer Schmelſkunſt. 
Von Ehrman. 
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ſuſpended in an aqueous fluid. As to the compact limeſtones and 
marbles, in which the teſtaceous exuviæ of marine animals 
abound, it is evident that if theſe ſtones were ever melted, thoſe 
would, with them, run into one common maſs, as we have 
already ſaid. Other ſtones of this claſs” are more impure, 
and mixed with argill and filex in ſuch proportion as to be 
vitrifiable in ſach heats as art can eaſily produce, yet we never 
find them in that ſtate; a circumſtance which clearly excludes 
al ve of their ever n been 7 e to them. ö 


— 


Is the muriatic claſs, we ſee ſteatites and bee le which 
in their actual ſtate have a ſoft ſoapy- feel, but harden when 
heated, vitrify in a ſtronger heat, and acquire a'texture and 
| hardneſs quite different from thoſe they before poſſeſſed. 
Steatites often contain 16 per cent. of air and water; theſe cha- 
raters depoſe in favour of an aqueous origin: but ſerpentines, 
of which whole mountains often conſiſt, demand this origin 
more loudly ; for they are infuſible in all but the-moſt extreme 


degrees of heat, in which they vitrify and ge the ben 
texture, and luſtre of _ 


Is the nt 1110 we meet with argillaceous ſlates, 
hornblends, and trapps or baſalts; all of which are in a mode- 
rate heat converted into flags, whoſe appearances totally differ 
from that which theſe ſtones preſent in their natural ſtate; and 
hence they evidently diſclaim an igneous origin. Mica has 
been clearly proved to originate in water by Mr. Nauovarke, 
x Chy. An. 1786. 
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Is the filiceous claſs we have quartz or cryſtal in various 
regular forms, which, if fuſed at all, muſt have been in the 
thinneſt fuſion, to be enabled to aſſume thoſe ſhapes. Now 
the ſtrongeſt heat that art can produce is ſcarcely capable of 
producing the ſlighteſt emolleſcence in pure quartz; how then 
can we aſſume that nature, in the moſt unfavourable circum- 
ſtances, could produce a perfet fuſion of that ſubſtance? 
Volcanos afford the moſt intenſe natural heat with which we are 
acquainted ; yet the moſt ſturdy volcaniſts allow it to be infuſible 
in theſe. In fact it is frequently found in circumſtances in 
which it is impoſſible, conſiſtently with the known laws of 
nature, to attribute its ori gin to igneous liquefaction; for 
inſtance, it is frequently found cryſtallized in company with 
calcareous ſpar, fluors, lead ores, &c. on ſtones of a mixed 
nature, as Petrofilex, Horablends, &c. Now it is well known 
that though pure quartz or ſpars - will not melt alone, yet in 
company with ſtones of another kind they will readily melt 
and unite into one common maſs; when, therefore, they are 
found in diſtin& maſſes, cloſe by each other, it is evident that 
they were not formed by fuſion, but in ſome other manner; 
and there is no other than aqueous ſolution. Of this they bear 
the marks, for they decrepetate for the moſt part when hearted, 
and become opake from the loſs of their watery particles ; 
though the quantity of theſe involved in their texture be 
exceeding minute. Have not ſhells and chalk, and even water, 
been found incloſed in filex *? The impreſſion of {horls has 

Vor. V. . K often 
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often ben found on the quartz that inveloped it . This 
laſt muſt therefore have been in a ſoft ſtate, while the ſhorl 
was in a hard ſtate; now this could not happen if the quartz 
were ſoftened by heat, for ſhorl, being infinely more fuſible, 
muſt have been in a ſoft tate alſo, and concrete long after the 
quartz: nay, if we credit Mr. Gerhard and others, cryſtal 
has been detected in a ſoft ſtate. We have already quoted Mr. 
Laſſone as an eye witneſs of the aqueous formation of filiceous 
ſtones. I ſhall only add, that petrofiliceous and other fuſible ſtones 
of this claſs have quite a different aſpect when they paſs through 
a ftate of fuſion from that which they preſent in their natural 
tate. I alſo paſs over the moſſes. and other vegetable and 
animal ſubſtances incloſed in agates, &c. as our author pre- 
tends to account for their preſervation 'in the midſt of the 
moſt raging heat by virtue of a compreſſion, originating, one 
knows not how, which prevents their combuſtion or charring. 


Lr us now examine the principal proofs which our author 
adduces in ſupport of his ſyſtem; that from the inſolubility 
of calcareous ſtones we have already obviated. 


iſt, © There are ſpecimens of foſſil wood which bear che 
« moſt evident marks of having been injected with a flinty 
« ſubſtance in fuſion. This appears from the wood being pene- 
« trated 3 ſome parts not having been penetrated at all. 
6.210 


* 2 Rome 267 in Note. 1 Chy. Ann. 1786, p. 174. 
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„ In the limits of thoſe two parts we have the moſt convincing 


« proofs that it had been flint in a ſimple fluid ſtate, which had 


« penetrated the wood, and not in a ſtate of ſolution.” Why? 
& becauſe the flinty ſubſtance has proceeded to a certain length, 


« and no further; and there is no partial impregnation 
% nor gradation of the flintifying operation, as muſt have 


« been the caſe if ſiliceous matter had been depoſited from 
« a ſolution *.“ I own I am at a loſs to perceive the force of 


this argument, and can ſee nothing in it but mere aſſertion. 


adh, « nn is found naturally nden with almaſt 


6 Nw: no erin. killed 3 in chymiſiry, will e to ſay 
« that may be done by aqueous ſolution. The combination 
« of iron and ſulphur, for inſtance, may eaſily be performed 
« by fuſion; but, by aqueous ſolution, this combination is again 
« reſolved, and forms a vitriol.” That metals may combine 
with ſulphur in the moiſt way is a fat which perhaps was 
but little known when our author wrote ; it is howeyer at ꝓreſent 
ſufficiently eſtabliſned· Water may be ſtrongly impregnated 
with hepatic air; the ſulphur is precipitated by almoſt all metals 


from this water, and in the ſubterrancous meanders where they 


meet, being protected from acceſs to atmoſpheric air, there is 
lit danger of the converſion of the ſulphurated metals into 
vitriols. That ſulphurated ores may be formed, without the 


help of beat, is incontrovertibly proved by their having been 
K 2 | | found 


Page 233, 234+ 


44h 


1 
found rn the tools of workmen in old galleries of 


mines. See the 3d Letter of Baron Trebra, in his Treatiſe 
on the Internal Structure of Mountains. | 


3dly, „Several metals have been found native.” May not 
they have been ſo originally ? 


* 


4thly, © Manganeſe has been found in a reguline ſtate by 
„ Mr. De La Peyrouze, and in ſmall grains, as when produced 
„by fire.” True; but it was mixed with a large quantity of 
iron, which is often found' in that form without any ſuſpicion 
of fuſion. A fire capable of melting quartz might ſurely produce 
it in larger maſſes. 


gthly, © Spar, quartz, pyrites, and other minerals, are 
« found variouſly intermixed, cryſtallized upen or near each 
„ other, and adhering to coal, or mixed with bitumen, &c. 
« circumſtances that cannot be explained in the hypotheſis of 
« ſolution in the moiſt way.” Not exactly, nor with certainty ; 
which is not wonderful: but they are ſtill leſs explicable in 
the hypotheſis of dry ſolution, as muſt be apparent from what 
has been already ſaid. How coal, an infuſible ſubſtance, could 
be ſpread i into ſtrata bY mere heat, 1s to me incomprehenſible. 


6thly, © Dr. Black found mineral alkali cryſtallized, yet 
« deſtitute of water of cryſtallization, which could not happen 
“ unleſs it were cryſtallized by fufion.” What then will our 
author ſay of the vaſt maſſes of this ſalt which are found with 
their 


1 


their full portion of water of cryſtallization? The author 
refers us to the 71ſt volume of the Philoſophical Tranſactions 


for an .account of Dr. Black's paper. However, in thoſe of 
the Royal Society of London (the only known by that title 
without addition) no ſuch paper is to be found. If the alkali 
were fuſed, the bodies in its neighbourhood were fuſed alſo; 
without ſome knowledge of their ſtate nothing more can be 
ſaid ; rhe caſe is not fairly before us. I make no doubt, however, 
but Dr. Black has examined all circumſtances with that {kill 
and accuracy which he is known to poſleſs. 


I DECLINE mentioning a few other diffuſe objections to the 
aqueous theory, which appear to me to ſhew nothing more than 
the difficulty of accurately explaining various circumſtances of 
the mineral kingdom. The only point to be conſidered is 
which of the two ſyſtems, the aqueous or the igneous, is, upon 
the whole, leaſt exceptionable, and on this head enough has 
been already ſaid. I cannot however omit noticing, for the 
ſake of the diſcuſſion it leads me to, that the application of our 
author's ſyſtem to the formation of granite is peculiarly unhappy. 
This rock is formed of ſtones of different degrees of fuſibility, 
which, in a heat capable of melting quartz, ſhould naturally 
run into each other; it moſt frequently contains mica, which, 
when melted, aſſumes an appearance very different, from the 
plated ſtructure it naturally preſents; and, to crown all, can be 
formed in the moiſt way, but cannot in the ary: Here I have 
the misfortune of differing with another zealous patron of the 
Igneous Theory, equally {killed in mineralogy and chymiſtry, 

the 
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the learned Dr. Beddoes. In the Philoſophical TranſaQtions 
for 1791, Page 56, &c. he tells us, that “a mixture of different 
« earths, with more or leſs metallic matter, in returning from 
e a ſtate of fuſion to a ſolid confiſtence, may aſſume, ſometimes, 


« the homogeneous baſaltic, and ſometimes the heterogeneous 
« granitic internal ſtructure. No fact is more familiar than 


« that it depends altogether on the management of the fire, 
and the time of cooling, whether a maſs ſhall have the uniform 
« vitreons fracture, or an earthy broken grain arifing from 
« a confuſed cryſtallization. The art of making Reaumur's 
“ porcelain conſiſts entirely in allowing the black glaſs time to 
« cryſtallize by a flow refrigeration, and the very ſame maſs, ac- 
«* cording as the heat is conducted, may without any alteration of 
[39 
«c 


its chymical conſtitution be ſucceſſively exhibited any number 

of times, as glafs, or as ſtony matter with a broken grain. 
In the flagg of iron furnaces the ſame pieces generally ex- 
“ hibits both theſe appearances.” How far the ſame maſs in 
fafion is capable of affuming ſometimes, the baſaltic and 
ſometimes the granitic, we ſhall preſently ſee. With reſpect to 
Reaumur's porcelain, it is certain that the changes of texture, 
mentioned by the learned author, may be produced in it, not 
by a flower or more rapid cryſtallization (for in fact there is 
no cryſtallization at all) but by the continuance of a higher 
or lower degree of heat. This is evident from the experiments 
of Dr. Lewis and Mr. Delaval. Now the effect of the higheſt 
heat of our furnaces, in this caſe, is to rob the glaſs of its ſaline 
part, as Dr. Lewis well obſerved; and hence it is not wonderful 
that the texture mould be altered, and the mals at laſt become 


looſe 


2 } 


| looſe and porous. It cannot, therefore, be ſaid that it retains 
the ſame chymical- conſtitution as before; the caſe is quite | 
different with reſpect to glaſſes formed of earthy ſubſtances 
without any ſalt, as I know from my own experience, when 
once they are perfectly vitrified, a ſecond fuſion makes no 
alteration whatſoever in them, though ever ſo {lowly cooled. 
Thus, feltſpars, garnets, ſhorls and baſalts, being converted into 
glaſs by the heat of a furnace, remain glaſs even when ex- 

poſed to the higheſt heat producible by art, namely, that ariſing 
from the action of pure air; nor will any retardation of their 
cooling produce the ſmalleſt change. As to the ſlagg of iron 
Furnaces, it is a compound in which the metallic particles, 

being by far the moſt abundant, feparate themſelves, during 
fuſion, from the earthy. Theſe laſt then vitrify, vitrification 
being the effect of the heat to which they are then expoſed, 
and not in conſequence of their rapid refrigeration ; the metallic 
particles, on the contrary, aſſume the grain that is peculiar to 
them, being [incapable of vitrification ; hence all analogy with 
\ baſalt fails. ws 


Tux Doctor, however ſenſible of the difficulty of ſuppoſing 
that a ſubſtance once uniformly fuſed, as he imagines granite 
to have been, ſhould preſent us 2, 3, 4, 5 and 6 ſeparate 
ſubſtances, as | granites frequently do, further adds, That | 
« this difficulty does not preſs the igneous more than the oppoſite 
„ hypotheſis, ſince the conſtituent parts of granite are cryſtals, 
* the whole maſs muſt have once exiſted in that ſtate of entire 
diſunion of its particles which is neceſſary to cryſtallization. 

Now 


1 
| | 80 & 
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% Now whether ſuch a ſolution has been effected by the repulſive 
« force of fire, or the intervention of water, it is juſt as eaſy 
% to conceive heterogeneous earthy cryſtals, ſhooting from 
different points of an uniform liquid, according to the former 
« ſuppoſition as the latter.” It is true, by abſtract conſider- 
ations, we may conceive any thing ; but to form juſt conceptions 
of the operations of nature we muſt take experience, or, where 
this fails us, analogy, for our guides. Here both lead us to 
conceptions diſagreeing totally from the Doctor's. Experience 
tells us that granites, once perfectly fuſed, coaleſce in cooling 
into a greeni/h white or other coloured glaſs ®, ſo different from 
baſalt, that the experimenter, from this experiment alone, was 
tempted. to conclude that baſalt muſt have been preduced in the 
moiſt way. Analogy ſuggeſts that as ſalts of different degrees 
of ſolubility, in a liquid menſtruum, being brought to cryſtallize, 
cryſtallize ſeparately, but if fuſed in fire never can; ſo ſtones 
of different degrees of ſolubility in a liquid menſtruum, being 
brought to cryſtallize, ſhould cryſtallize in ſeparate concretions. 
Even a priori cryſtallization into ſeparate heterogeneous maſles is 


much more eaſily conceived in an aqueous than in the igneous 

fluid. This laſt occupies no perceptible ſpace, and all the particles 

it holds in ſolution are on that account crouded together, and 

ho in full contact with each other; in proportion as the igneous 

: fluid decreaſes they loſe that facility of motion that is neceſſary 
for the union of the homogeneous parts and regularity of 


arrange- 


* 
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* Per Hacquet 1 Crell. Beytr. 3 A & Morveau in 1 Buff. Mineralogy p- 139, 
in Zvo. : 


1 
arrangement ; ſo that ſcarce any thing but a difference of ſpecific 
gravity can, while they are in full fuſion, produce a ſeparation. 


While cooling, ſuch a ſeparation cannqt poſſibly take place, ac- 
cording to our conceptions. On the other hand, if ſtony maſles 
be once conceived diſſolved in water, this fluid, occupying 4 
much greater ſpace, will allow them full room to concrete in 
ſeparate maſles, according to the laws of their various affinities ; 
and this is ſo true, that if evaporation be carried tos far, 
they cannot be properly ſeparated by cryſtallization. 


To cloſe this controverſy, I ſhall only add, that granite, 
recently formed in the moiſt way, has frequently been found ; 
but no inſtance, can be produced of its formation by fire. 
Thus a mole, having been conſtructed in the Oder in the year 
1722, 350 feet long, 54 feet in height, 144 feet broad at 
bottom, and 54 feet at the top, its fides only were 
granite, without any other cement than moſs; the middle ſpace 
was entirely filled with granite ſand. In a ſhort time this con- 
creted into a ſubſtance ſo compact as to be impenetrable 
by water . Mr. Soulavie diſcovered an enormous fiſlure in 
a marble rock, filled with granite matter, which muſt have been 
in a liquid ſtate when the marble was already fold ; elſe it 
would have mixed with it, and not have filled, as it was found 
to do, all the ſinuoſities of the calcareous rock f. 


* Laſius Hartz. , + 1 Soulavie France Merid, 385. 
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A METHOD Y PREPARING a SULPHUREOUS 


MEDICINAL WATER. By the Revo EDWARD 
KENNEY. 


CrurMisTs differ in opinion concerning the proceſs of Read April 6, 


nature in the formation of ſulphureous waters. Whilſt all 
agree that ſulphur by itſelf is not ſoluble in water, ſome con- 
ſider ſulphureous waters as impregnated by the fumes only 
of ſulphur : Others aſſert that theſe waters contain ſulphur 
combined with an alkali; and each party thinks, and poſſibly 
juſtly, that its opinion reſpecting particular waters is ſupported 
by the analyzation of them. Artificial ſulphureous waters have 
often been prepared on the former' of theſe principles; and they 
have been prepared on the two principles combined by M. Le 
Roy of Montpellier, who applied a ftrong and continued heat 
to water mixed with ſmall quantities of ſulphur and magneſia, 
until the fumes of the ſulphur had ſtrongly impregnated the 


water. 


3 Mr 


ESE - 1 

Mr method is founded on the ſecond principle. Its ſim- 
plicity, and the probability that it is ſimilar to that purſued by 
nature in the formation of fome of the moſt powerful ſul- 
phureous waters, induced me to make trial of it. The ſame 
conſiderations may poſſibly be deemed by gentlemen of the 


medical faculty a recommendation of this artificial medicinal 
water for trial in the courſe of their practice. b 


1 
1 a 
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Tue method is this: Mix ſulphur and magneſia, in the 
proportion of four drachms of each, with one quart of cold 
water. Care muſt be taken that every particle of the ſulphur 
and magneſia be made ſo wet as that none ſhall float. Pour 
this mixture into a veſſel in which it may be conveniently 
ſhaken feveral times every day during the ſpace of three 
weeks. Let it then ſettle for two days, and rack off the 
Liquor. This, firſt racked off from the ſulphur and magneſia, 
will be of the colour of water, and free from any bad ſmell. 
If a like quantity of water be poured into the veſſel in which 
the magneſia and ſulphur remain, and be frequently ſhaken, 
it will in a fortnight be found to be as ſtrongly impregnated 
as the former ; and in like manner may many ſucceſſive im- 
pregnated liquors be obtained; but they will differ from the 
firſt in having a yellow tinge and emitting a fœtid odour. 
However, in their component parts and medicinal properties, 
all theſe impregnated liquors ſeem to me, from the trials I have 
made of them, perfectly to agree. Theſe liquors almoſt inſtantly 
change the colour of filver. They are moſt effectually decom- 
poſed by powdered nutgalls and alum, the alum being added 

a few 
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a * 1 minutes after een In this proceſs a very copious 
g e enſues. i 


ew ene of Calphur and 605 are to be mixed with water 
in the proportion of four drachms of each to a quart of water. 
They ſhould previouſly be ground together in a glaſs mortar, 
for the purpoſe of breaking all the ſmall lamps of ſulphur 
which would otherwiſe float on the water. They ſhonld then 
be gradually wetted with the water, and worked up with it 
by the hand. When ſo mixed, as that none of the ſulphur 
floats, the whole is to be poured into a cloſe veſſel, in which 
it may conveniently be ſhaken two or three times every day for 
three weeks. After that time it 1s to ſettle for two days, and 
then the liquid to be racked off fine: The ſame ingredients 
will impregnate the like quantity of water two or three times, 
to an equal degree of ſtrength, in a {pace of time ſomewhat 
ſhorter than the firft. 


N. B. I have not found that the fineſt, light, white, 
magneſia, ſucceeds as well as a darker and heavier ſort. 


Tae liquid thus racked off contains in ſolution what may be 
named a magneſiac liver of ſulphur. 


Some powdered nutgalls being mixed with this liquid, and 
afterwards ſome alum, the water is by their ſtiptic quality 
rendered incapable of holding the magneſiac liver of ſulphur 
in ſolution: the latter is therefore precipitated, but not de- 
compoſed, 


OxE 
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One ounce of this ſolution of magneſiac liver of ſulphur, 
mixt with a quart of pure water free from any ſtiptic or acid 
mixture, makes a medicinal ſulphureous water fit for uſe. If 
an acid be added to it, it decompoſes the liver of ſulphur, 


. 


uniting with the magneſia to form a fal catharticus amarus. 
Fixed air would therefore be an n.. addition to this 
medicinal water. 


A cRowN perſon may take of this medicinal water, at firſt, 
half a noggin twice in the day; and gradually ' increaſe the 
quantity to three noggins in the day. I have not known it to 
cauſe the head-ach in any perſon except myſelf; and I have 
always been immediately relieved by taking fix grains of camphor 
and fix draps of ether in honey and water. 


I nave had ample experience of the efficacy of this medi- 
cinal water in the cure of thoſe diſorders which are ſometimes 
called the land ſcurvy, and ſometimes ſaid to proceed from 
impurities of the blood; fuch as eruptions on the head; the 
herpes exedens; a white, dry, ſcaly ſcruf; and thoſe various : 
infectious eruptions which in Scotland are named the ſibbens, 
and amongſt the common people of this country | paſs under a 
variety of names. 


Tos itch 1s alſo EY cured Ty this water. 


n has had ee a effects in the few caſes of 
ſerofula in which I have had opportunity of trying it. 


IN 
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1 every caſe of worms in which I tried it, and they 3 
not been few, it has deſtroyed them; thoſe particularly called 
aſcarides. In ſome of thoſe caſes the patients were in a ſtate 
of high fever when they took this medicine. This is the 
only caſe in which I give this water whilſt ſymptoms of fever 
are perceivable. 


I rave alſo found this water to be very ſucceſsful in the cure 
of the chronic rheumatiſm... 


I Haves thus, my dear Sir, noted down the particulars which 
you wiſhed me to commit to writing for you, and am 


Your very affectionate, 
; Humble Servant, 
41 EDWARD KENNEY. 


Taz method of preparing the medicinal ſulphureous water 
from this ſtrongly n liquor is very ſimple, being 
as follows, viz. 


Mix one ounce of the impregnated liquor with twelve 
ounces of cold water. 
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o 'the SOLUTION of LEAD & LIME. 
By ROBERT PERCEVAL, M. D. M. R. LA. 


IN the year 1987 I obſerved that the lining of milled lead, Read June 1, 


which covered the inſide of a water ciſtern, was corroded, in 
Foals places, fu perficially, in others, quite throughout, ſo as to 
ſuffer ws water to . 


Tus holes were fimall and ragyed at their edges. The lead 
was about one-twelfth of an inch thick. 


Tus plumber, who was employed to repair it, imputed 
the accident to ſome mortar which had accidentally fallen 
into the ciſtern, and lain on its bottom a conſiderable time; 
conſidering this circumſtance as worthy of ſome inveſtigation, 
I tried the following experiments with a view of aſcertaining 
in what manner the corroſion . took place, and particularly of 
determining how far it might be promoted by the contact of 


air. 


Vox. V. M TazsE 


1793s 


5 1 95 F 


Tazse experiments were 60 on the 26th of September 
Par 


* * 
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Tux following mixtures were then made: 


Ne. 1, 100 grains of lead filings with the fame quantity of lime 
and three ounces of diſtilled water, —Theſe were put into a 


=yY AL — 


phial which was carefully corked, ſo as to exclude 1 e air. 


No. 2.—The ſame quantities of lime, lead and water, in a 
bottle, which was left uncorked. A piece of lead wire, one- + 
twelfth of an inch diameter, which weighed- 3o grains, was 
put into each of thoſe bottles. | 


No. 3 N Bras piece , 6s of 1a 8 Fug with? out ths" * 
of inns water, was put into a phial, wa x vas _ Thi 
Phial conttimed Tome air. 


Avcvsr 24th, 1790. The contents of theſe phials were 
examined. The furface of the wire in No. 1. appeared bright 
and metallic; its weight was thirty grains exactly: Hepatic 
air, paſſed through the liquor, ſcarcely produced any tinge. 
The piece of wire in Ne. 2. weighed twenty=eight grains; 
this was covered with a whitiſh grey ſcale; which was ſcraped 
off before the lead was weighed; the water of the mixture 
had been, at ſome time which I could not aſcertain, ſpilled 
by the fall of the phial; the lime at the bottom of the phial 
appeared ſlightly cauſtic. The wire in No. 3. was covered with 
a cruſt like that in No. 2; this cruſt being ſeparated; though 
not completely, by bending the wire backwards and * 
the wire weighed twenty nine grains. 


Avevsr 


Avovsr zoth, 1790. The mixture of lime and lead in 
No. 2, which was now dry, was triturated with one ounce 
of diſtilled water, and filtered; the liquor on being expoſed 
to air was ſoon covered with a pellicle like lime water; on 


paſſing hepatic air through it, it acquired a flight browniſh 
tinge. 


Avevsr 6th, 1791. Six hundred grains of lime, and the 
ſame quantity of lead, cut ſmall, were put into a phial, with 
about five ounces of water ; this was ſuffered to ſtand, corked, 
until the gth of October 1792; the liquor was then poured. off ; 
when filtered it ſtruck a flight browniſh colour with hepatic 
air eight ounces of diſtilled water were boiled with the reſi- 
duum; the filtered liquor, by evaporation, yielded an extract 
of ſeven grains; marine acid was added to this extract: the 
ſolution Was not complete ; 8 powder, probably plumbum 
corneum, remaining at the bottom of the veſſel, which weighed 
two, grains. 


oO Auguſt 6th, 1791, the fame quantities of lead and ins 
as in the former experiment, were made into a paſte with 
diſtilled water; this was ſuffered to dry in the open air, and 
the lime cake, containing lead, was examined on the gth of 
October 1792; it was then dry, but during the abovementioned 
interval of fourteen months it had been wetted two or three 
times. When examined it weighed fifteen hundred and ninety 
grains; each ſmall particle of lead appeared ſurrounded with 
a arr tain ring, which extended to ſome diſtance in the lime 
M 2 | | cake ; 
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cake; this cake was is powdered and boiled with fix. ounces 
meaſures of diſtilled water for half an hour. The filtered 
liquor ſtruck a deep black colour, wi ith hepatic air and ſolution 
of hepar ſulphuris; and depoſited a white precipitate, on the 
addition of marine acid, and a ſolution of neutral arſenical 
ſalt. From the encreaſed weight of the cake it appears probable 
that it had attracted fixed air from the atmoſphere. 


FroM the OE experiments it was inferred that lime 
acts imperfectly, perhaps not at all, upon lead, without the afliſt- 
ance of air to calcine the meta]. 


Taz following experiments were made in order to aſcertain 
the action of lime upon lead, in different ſtates of calcination. : 
I took ten grains of finely powdered lithrage a, the fame quan- 
tity of calx of lead precipitated from nitrous acid by volatile 
alcali 3, and the ſame weight of minium c; to @ and 6 were 
added four ounces by meaſure of lime water made by boiling lime 
with the pureſt diſtilled water. The ſpecific gravity of this 
lime water at the temperature 60 was 1003; to c were added 
four ounces and a half of the ſame lime water. 


Tux mixtures were all put into phials which contained them 
exactly; to each of theſe ſtoppers were carefully adapted, ſo 
ſo as to exclude the air completely; the phials were placed 
in ſand, which, for ſeveral days together, was heated to one 
hundred degrees. After they had ſtood for thirty days, 
during which time they were often ſhaken, the liquors 
were filtered, and the powders that remained undiſſolved 

were 


. 


were carefully collected on filtering papers; theſe, with 
the powders upon them, were dried and weighed; the papers 
were then exactly cleared of the powders, and again weighed; 
by this means the reſiduum of à was found to be 7, 9 grains; 
of 6 6, 6 grains, and of c 8, 3 grains; ſo that four ounce 
meaſures of pure lime water diſſolved of litharge 2, 1 grains, 
of calx 3, 4 grains, and four ounces and a half of the ſame. 
liquor diſſolved, 1, 7 grains of minium. All the filtered liquors 
ſtruck a deep black colour with hepatic air, and let fall a white 
precipitate on the addition of marine acid. 


To the production of the black precipitate, afforded by hepatic 
air, the preſence of atmoſpheric, or rather vital air, appears to 
be neceſſary, as may be inferred from the following obſervation : 
Hepatic air was generated in the phial D, 
to the fide of which was adapted the bent 
tube E, whoſe extremity, plunged to the 
depth of between two and three inches 
under the ſurface of the liquors above- 
mentioned, which were ſeverally put into 
the ſmall glaſs jar F. The phial being then RT the ſtream 
of hepatic air, iſſuing through the tube, paſſed through a con- 
ſiderable part of the liquors and eſcaped at their ſurface „ 
there the black colour firſt appeared; the tranſparency of the 
lower parts was not diſturbed, unleſs by the ſubſidence of the 
precipitate formed at the top. 


Taz ſame concluſion is ſuggeſted by the following obſervation. 
On lifting up the tubulated phial, part of the liquor remained 
ſuſpended 


- 
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ſuſpended in the tube; this liquor abſorbed hepatic air at its 
upper ſurface, and therefore mounted in the tube. No diſ- 
coloration was perceived until a bubble of atmoſpheric air 
ruſhed through the liquor to ſupply the. vacuum in the phial. 
The liquor then immediately became black. : 


We know that hepatic : air is e by vital air, „ and 


ſulphur f is precipitated. May nat this ſulphur, Favs ſet at liberty, 


the elaſtic fluid) and thus form. a kind of galena i in the humid 
way ? 


Lime water, added to a ſolution of ſugar of lead, firſt pro- 
duces a precipitate, which it afterwards rediſſolves: On i, 
laminated 9 of an olive colour are formed. 


On a NEW KIND F PORTABLE BAROMETER 

fir MEASURING HEIGHTS. | By the Rev. 
JAMES ARCHIBALD HAMILTON, D.D. 
M. R. I 4. | 


"F HE acknowledged conveniency and accuracy of barometrical Read Dec.3, 
menſurations have induced: thoſe who combine with a taſte for PONY? 
experimental philoſophy, mathematical ſkill and a talent for 
calculation, to aim at facilitating this work, by rendering the pro- 
ceſs for determining the actual differences of altitudes within all 
| poſſible limits, from barometrical obſervations made at different 
ſtations, ſimple and expeditious. 


Tuts they have effected by a few general and obvious precepts 
and tables conſtructed on the baſis of a theory deduced from actual 
obſervation, and confirmed or amended by accurate and repeated 
trials; theſe helps, added to the variety of improvements made on 
the conſtruction of the portable barometer, and the excellent 
method 
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methods contrived for its adjuſtment and uſe, have enabled 


the enquiry by an apprehenſion that a good deal of nice and 
delicate adjuſtment is an almoſt infurmountable difficulty in 
unpractiſed hands, and that where ſo much is required of previous 
ſtudy and knowledge, the refults are fo liable to uncertainty as 
not to be perhaps worth the labour of the inveſtigation ; admitting 
then that in the hands of a De Luc or a Sauſſure the accuracy 
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enterpriſing and perſevering men to aſcertain facts with reſpect 
to the heights. of mountains, which, though-very material to the 
perfecting of geography and many other deſirable objects in 
natural philoſophy, would otherwiſe in all probability have long 
eluded our reſearches, from the inſupportable difficulty and fatigue 
that obſtruct all attempts at geometrical meaſurements of this 
kind; but the inſtruments and tables are ſufficiently' accurate and 
complete to enable the mechanical and expert, who will not be 
debarred by a little neceſſary labour of previous adjuſtment 
and concommitant attention, from applying both in their preſent 
forms to attain their end. Vet even theſe require ſome con- 
ſiderable object to reward their pains, and there are, beſides, 
very many to whom a general ſection of the country they live in, 
and even the particular altitudes of their own grounds, would be 
both uſeful and deſirable; who, nevertheleſs, are debarred from 


and preciſion of the adjuſtments of a Ramſden will be done 
ample juſtice to, yet till, as we have not every where ſuch hands, 
ſuch inſtruments, or ſuch objects as Mountblanc to employ them 
on, it cannot ſurely be denied that it may be yery deſirable, even as 


a philoſophical amuſement, to put within every perſon's reach the 


buſineſs of making an accurate ſection of a whole county, 


province or kingdom, whoſe greateſt elevations do not exceed 


two 
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two or three thouſand feet above the level of the ſea, of marking 
regularly and truly the ſeveral inequalities of the grounds, and 
of ſhewing their actual differences of heighth within a few inches, 
by an inſtrument of no comparative price, that requires in no 
caſe whatever the ſmalleſt adjuſtment, hardly any previous ſkill 
in its application; is liable to ſcarce any accident or error, and 
is not more cumbrous than a common walking ſtaff. 


Is it mal appear W inſtrument, within the limits 
aſſigned, is capable of extreme accuracy, and anſwers equally 
well all the purpoſes of the complicated, expenſive and operoſe, 
I ſhould hope that this improvement would be favourably received 
by the more ſkilful and learned, and afford an incitement to others 
to enter upon an eaſy experiment that may lead to many valuable 
diſcoveries in the courſe of their reſearches. 


I SHALL now proceed to the manner of making and uſing this 


kind of portable barometer, and ſhall add ſome remarks on the 
peculiar and conſiderable advantages of its conſtruction. It may 
be proper to premiſe that the principle on which this inſtrument 
acts is this; that corkwood is a ſubſtance, the pores of which 


afford a ready and free paſſage to the particles of air, while at 
the ſame time they are too ſmall to ſuffer thoſe of quickſilver d 


to eſcape, except indeed ſome particular and powerful means are 
uſed to force them through its interſtices. 


Tur 1 conſiſts of a tube not much more than thirty 
inches long, an ivory cylinder about two inches in length, 
and upwards of one inch in diameter, open at one end, cloſed 
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at the other by a cover that is to be fitted on with a ſerew, fo 
fine and true as to prevent the er of ay quickfilyer when 
the inſtrument i is put together. 1 


1941 
111 


A sound, clean and porous cork, of about three-fourths of 
an inch in length, and one in diameter, ſhould be very nicely 
fitted to enter with a moderate preſſure at the bottom of the 
ivory cylinder, which ſhould be turned ſo truly throughout 
that the cork may be puſhed up to the extremity of the open, 
where there ſhould be left a ſmall ſhoulder to ſtop the farther 
progreſs of the cork, and to retain it in its proper place. When 
the cork is in this Gtudti6n it ſhould be carefully bored with a 
circular file to receive the end of the glaſs tube tightly through 
its axis, ſo that the end of the tube may riſe beyond it, and 
project about half an inch into the empty part of the cylinder, 
and that the axis of the tube, ang of the ee, yt be > exactly | 
in the ſame right line. | 

Tux tube ſhould be then carefully filled in the uſual manner, 
and the mercury poured over the 'end into the i ivory cylinder till 
ſuch a quantity is admitted as may be ſufficient, when the lid 
= is ſcrewed down tight, to cover the end of the glaſs tube in any 
_ | poſſible poſition of the inſtrument: to wit, when held either 
parallel, oblique, or perpendicular to the horizon, a bored maho- 
gany ſtaff with a braſs ſcale and vernier, a thermometer caſe, 
and caps of braſs to ſlide or ſcrew on each end, is to be prepared 
to receive the barometer and its attached thermometer, which 


being firmly and carefully introduced and fitted to their po, 
the whole 1 is completed and fit for uſe. 
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A B repreſents a ſection of the barometer longitudinally, 
when put together and ready for uſe. F the ivory cylinder. 
C D the ſcale, with a vernier that ſlides fo as to cover the 
operture when the inſtrument is put by. E the attached ther- 
mometer in its caſe, G G the braſs caps that ſecures the ends. 
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A B repreſents a ſection of the ivory cylinder with its cork 
C, and its tube T 8 the furface of the mercury. M the maſs 
of mercury, E E the thoulders that keep the cork C in its 
place; and F F its bottom that ſcrews on tight. 


To uſe the inſtrument, you have nothing to do, but taking 
it lightly between the finger and thumb of the right hand.near 
D, fig. I. gently turn up the point A, and looking through 
oppoſite to the light (for the outer caſe is to be cut to give this 


advantage, and alſo for the purpoſe of a ſcale and vernier 


diviſion on cach fide) you will obſerve the mercury to ſink 
gradually and gently to its due ſtation ; and with your left hand 
following the ſubſiding ſurface of the mercury with the bottoms 
of the vernier ſlide (which are to be made exactly ſquare 
and of the ſame length) determine their contact with the top of 
the quickſilver when ſettled, and finally read off the obſervation, 
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on one or both Hades of the inſtrument. Note, for greater 


accuracy this proceſs may be repeated two or three times, and 
ſhould the ſeveral obſervations "EP a mean of all may be 


taken. 


| Remarks on the Conſtruftion and Uſe of the Inflrument. 


REMARK 1. 


On the conſtruction of this inſtrument very little need be ſaid, 


as it is ſo obviouſly ſimple and eaſily to be apprehended. It 


may not, however, be uſeleſs to remark that the author has, 


by the uſe of a variety of theſe inſtruments for a number of years, 
ſatisfied | himſelf and ſeveral ingenious and philoſophical friends, 
that the permeability of cork to air, and at the ſame time its 
reſiſtance to the paſſage of mercury, is moſt ſatisfactorily aſcer- 
tained, a point which cannot be too ſtrongly inſiſted on in this 
buſineſs, as the ſucceſs of the experiment depends entirely on 
the truth of this fact; in making the inſtrument, great care 
ſhould be taken to provide ſound, ſmooth, and ſpungy corks, 


to fit the round of both tube and cylinder very accurately, and 
to be careful not to force them into their places too tight, which 


would not only endanger breaking the tube, but alſo make the 


riſe and fall of the mercury, on inverting the barometer, too 


tedious. It will be alſo requiſite, in filling the ciſtern, to 
obſerve accurately the quantity of mercury that will ſuffice to 
keep the end of the tube covered in all poſitions, and at the ſame 


time 


! 


time leave the greateſt poſibl room for the reception of the 
falling quickſilver. 


R E M A R K I. 
On the Adjuſiment of the Inflirument. 


Tuts Inſtrument is adjuſted, once for all, at the time of 115 


it, in the following manner: 


Mzeasves very exactly the inner diameter of the ivory cylinder, 
which ſhould be turned throughout perfectly true; the inſide 
of the cover very ſhallow and of the ſame dimenſions with the 
reſt of the cylinder. You are likewiſe to meaſure the diameter 
of the aperture of the glaſs tube, which ſhould be alſo choſen 
truly cylindrical and well drawn. Theſe diameters being known, 
a very eaſy calculation will ſhew what the correction of the ſcale 
muſt be within any aſſigned limits; that is to ſay, what the 
elevation of a fluid in a cylinder of one inch diameter will be by 
pouring into it the contents of another cylinder of one-tenth of an 
inch in diameter, and three inches or any other given quantity in 
height. There will in the preſent caſe be required another cor- 
rection (viz.) an allowance for the ſpace occupied in the cylinder 
by the projecting part of the glaſs tube. Theſe calculations being 
made for every particular barometer, its ſcale ſhould be accom- 

panied 
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panied with a ſmall table of correQions for converting the obſerved 


differences of altitude into the true to be applied at reading ot 


the obſervations. 


* 


Bor as ſome perſons may chuſe to eonſtruct theſe barometers 
who could not rely on their ſkill in making theſe calculations, 
they may find the above correction mechanically, as follows: 
before you put the inſtrument together, let the tube exceed the 
required length, perhaps three or four inches: break off three 
inches, and reſerve them till the barometer is finiſhed ; apply it 
in its caſe to the ſcale, and carefully note the height it ſtands at. 


For greater ſecurity, let this obſervation be made three or 
four times, then take it out of the caſe or mounting, and opening 
the ojlinder, without loſing any of the mercury, fill your reſerved 
tube of three inches, and pouring the contents into the cylinder, 
replace all in the mounting. Now obſerve the height the 
mercury ſtands at; the difference of this and the former height 
gives preciſely the effect on the level of the mercury in the 
ciſtern, occaſioned by the addition of three inches of the contents 
of the tube; and this quantity will ſerve as an argument to con- 
ſtruct a ſcale of correction for the inſtrument which cannot err. 


Ir is to be obſerved, that when you have thus attained what 
may be called the error of the ſcale, you ſhould withdraw the 


mercury poured in, to leave the more room in the ciſtern, if 
wanted. | 


Example 


- 
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Example of the above Proceſs. 


Ox conſtructing a barometer, with a cylinder of one inch in 
diameter, I obſerve the mercury to ſtand at 29, 0. TI open the 
cylinder, and pour in three inches from a piece of the reſerved tube, 
replacing the whole as before; I obſerve that the mercury now 
ſtands at 29, 12. It is obvious, from this experiment, that had 
T carried the barometer, previous to this infuſion of mercury, 
to an height which would have occaſioned the deſcent of three 
inches of mercury into the ciſtern, that the effect would have 
been preciſely ſimilar, i. e. that the mercury would then ftand 
at 26, 12; and of courſe, in eſtimating all heights, the interval 
found by this barometer is in the firſt inſtance to be increaſed | ; 
in the proportion of ,o4 of an inch for every inch the mercury 
falls in the tube. It is eaſy to apprehend that a table may be 
readily formed to make theſe allowances at ſight, as correct as 
can be rf. 


ou the ad vantage of this adjuſtment it is to be obſerved, that 
being once found, it remains perfectly free from any poſſibility 
of alteration, as neither the form or capacity of the tube or 
ciſtern are liable to alter. It ſaves the trouble of pouring 
mercury in or out of the ciſtern; the inconvenience of leather 
bags, that are conſtantly liable to go out of order and waſte the 
mercury; and, beſides, gets rid of all the errors of adjuſtment, 


ariſing either from friction or reading off; which the obſerver is 
liable 


[104 ] 5 
lable to in the uſe of the floating guage, or any other contrivance 


ſubſtituted in its room, that 9 to be K at * 
ſeparate obſervation. 
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R E M A R K III. 


On the Dimenſions of the Infirument. 


As ſimplicity and portableneſs are the great advantages of 
this inſtrument, I would recommend the keeping the width 
of the aperture of the tube as much under as poſſible, as well 
to prevent accidental breaking from the weight of a thick column 
of mercury, as alſo to leave the more room for the deſcending 
mercury in the ciſtern. If the diameter of the tube is a full 
tenth of an inch, and that of the ciſtern 1, 2, there will be 
ample room to meaſure a height of zooo feet, which is enough 
for any thing intended to be accompliſhed by this inſtrument. 
The ſhell of the glaſs ſhould be of ſtrong and tough metal, and 
the ſealing well annealed, as there is nothing but the gradual 

admiſſion of the air through the cork to check the force of the 
mercury againſt the top of the barometer on inverting it. It 
is alſo plain that the length of the tube ſhould be as little more 
than that of the greateſt uſual height of the mercury at the level 
of the ſea as poſſible, becauſe when the barometer is uſed all 
the ſuperfluous mercury that runs down from above the height 
will contract the neceſſary ſpace in the ciſtern. 


REMARK 
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Tux mercury ſhould be perfectly well cleaned ; this is beſt done 
by repeatedly waſhing it in a vial with ſucceſſive freſh waters, 
and when dried pouring it through a pin-hole made in a white 


paper cone. 
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Tax mercury may (if required) be boiled in the tube ; but 
I apprehend there are ſome conſiderable objections ing this 
mode. S nee HIT 
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Taz 1 to the ſtate of the attached 1 ſo 


neceſſary in the uſe of any barometer for meaſuring heights, 
is particularly ſo i in this; as from the ſize and material of the 


ciſtern or cylinder its dimenſions are liable to poſſible changes. 
To obviate this objeQion the ſides of the cylinder ſhould be 


made pretty thick and ſtrong, as other wiſe they might be -aRtcd. 
upon in ſome degree like Mr. De Liuc's |hygrometers, and a 
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chlinge i in their dimenſions from expanſioh or contraction might 
defeat the accuracy of obſervation. It were at all times deſirable, 
with every ſpecies of barometer, that the ſeparate obſervations 
ſhould as nearly as poſſible be made at the ſame temperature 
of the annexed thermometer. If this circumſtance is attended 
to the ſource of errors depending on this cauſe will entirely 
vaniſh. 


. » 4 "1 . Pp , 
11 * 2 % 11 wa 9 . n as And \þ. tap. : 4 1 


* « 4 - 
+ Se 25 & b #1 6.x 4 HY 
: d 4 | 6 4 | : 3 $2 6 1 . „ 4 #* _- — 
4 a - 
— 


f f a 9 Ss £#. . 
IR BR M. A R K W . Ie 
720 64 A | 


, . | = - 
* 1 . 
8 . Ir vt; 1 FIFTS 
= * = * 


= - 
X "©. po £ % > * * 9 ; 
- , - ' 7 * - : \ : : : TEE 
F * | 4 - # 44 9s % * ' 74 1 8 
* = - 


On TIE, and 15 1 0 the Barometer: 
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Tus only ſafe way of carrying this chu is i the 
point downwards; the attached thermometer is to be looſe in 
its caſe with a quill ſcale, and a bit of cork or cotton within the 
cap for its bulb to reſt on; in this way I have both on horſeback 
and in carriages conveyed- this inſtrument an. for many 


hundred miles. | 1 n 1 

From the conſtruction it is evident that, if nas made, 
they will hang truly plumb when inverted and held lightly | 
between the fore-finger and thumb. But this obvious advantage 
does not preclude many contrivances which might be thought 
of to hang them in gimmals, or ſuſpend them in any manner 
that might be thought more adviſable. | This and a great many 
varieties in the conſtruction, which might be adopted without 
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to the curious, and 'ſhall only add, that from continued and 
cautious experience it is manifeſtly certain that theſe barometers 
are as ſenſible and ſnhew the ſmalleſt changes in the weight of 
the atmoſphere as accurately as thoſe whoſe ciſterns are actually 
open, and that I have tried them repeatedly againſt ſome of the 
ingenious and accurate Mr. Ramſden's provided with floating 
guages, verniers, &c. and the reſults have never varied two inches 
from each othee'! in altitudes of above three hundred feet. 


0 On Barometrical Menſuration. 


Tux inſtruments required for this purpoſe are two good 
barometers of a proper and ſimilar conſtruction, with two 
thermometers of Farenhèit's ſcale to "each, one attached to the 
barometer and covered in its caſe as near the mercury as poſſible, 
to determine the actual heat or cold and the conſequent expanſion 
or contraction of the mercury in the inſtrument. The other 
detached for obſerving the temperature of che air in the ſhade, 
and from thence to deduce the value in length of a column 
thereof equal in height to a given column of mercury in the 
e tube. TR | | 
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& Ir the heights to be a are but ſmall, RY he.) 
different ſtations acceſſible in a ſhort interval of time, one ob- 
ſerver by going from place to place may determine them with 
ſufficient accuracy; but if either the heights or the intervals 


of the ſtations in diſtance make a conſiderable portion of time 
thee neceſſary 
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be made by ſeparate obſervations; at the ſame. inſtant of time, to 
be aſcertained either by ſignals or by a previous Wan emen 
adjuſtment of bee ſeveral time-keepers. iH 
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iſt, To obſerve accurately the heights of the mercury in the 
barometer at the reſpectiys places of obſcryation, and carefully to 


note the differences. 
5 2d, To obſerve the zemperaturogof, the mercury in the e 
| by confulting the attached thermometer of each; barometer. at the 


different places of obſervation. e ldd 
43 | | BY. A+ 3 F 47 34 Yo! t 8 fil 1191 "7 03 
4 34. To note the temperature. of, thy air, by sg alſo at 


each ſtation the e the detached. thermometer in the hade. 
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Tus obſervations being carefully made, and the "neceſſary 
- | allowances and calculations gone through, the reſult will give 
B very on the difference of the actual height of the wo 
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To equate a given Column of Mercury in the Barometer hf as t. 
* eee its proportionate Length to a Column of 30 Inches with 
4 ur eaal of 55% of Faxexanr 8 Scale. WES es; * 


15 
As the mercury in the barometer expands and contracts itſelf 

in proportion to the heat and cold of the atmoſphere, ſo that the 
ſpecific gravity of the metal is in fact different at different times, 

it is evident that the actual height of a column of the atmoſphere 
being given, if the temperature of the air as to heat and cold 
varies, the length of the rod. of mercury ſupported by ſuch. a 
given column will be longer or ſhorter in proportion to the 
greater or leſſer degree of atmoſpheric heat. To aſcertain there= 
fore the variations in columns of mercury of different lengths, 
ariſing from the different temperatures of the atmoſphere, ſome 
given length and given temperature muſt be fixed on, as the 

term or ſtandard of compariſon. 30 inches of mercury, and 55 

of Farenheit's thermometer, have been generally choſen for this 
ſtandard, as the one is pretty nearly the mean height of the 
mercury in the baroineter at the level of the ſea, the other the 
point of the ſcale of Farenheit's thermometer, uſually in theſe 
climates marked temperate.” "If either or both of thoſe terms vary, 

the obſerved length of any column muſt be equated to reduce it 

to what it would be if the mercury ſtood at 30 in a barometer at 
the level of the ſea, and the thermometer at 55. It has been proved, 5 
by very exact and repeated experiments, that the barometer, 
ſtanding at 30 inches, the expanſion produced in the whole 
column by a change of one degree of heat in the thermometer, 
is equal to ,00304 of an inch. On this calculation, for a 
variation of 4339 of the thermometer above or below 559 you 

muſt 
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muſt totrnch or add „1 of an inch from or to the obſerved height 
of a column of zo inches, and on the ſame principle it will 
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be found that a variation of each degree of the thermometer 


above or below 55˙ expands or contracts the mercury 00101333 
of an inch in every column of the length of ten inches. The 
mercury therefore. ſtanding at 30 inches, the correction for each 


degree of variation of temperature above or below 55 is in the 
proportion of „1 of an inch to a variation of 337; call this cor- 
rection C. If the height of the mercury in the barometer alſo 
varies from 3o, call the obſerved 1 A, and the correction 


AC 


ſought X, cy ſay 30: A: Jp 5+ X. therefore N To x 
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Sx. Vu theſe. calculations a pen 8 n 1 on the 


foregoing principles, which ſhews in decimals of an inch the 
effect of the expanſion or contraction for each ſingle degree of 
the thermometer above or below 555 upon the n M: inches : 
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To uſe this table, write out the decimals correſponding to the 
given height of the barometer in inches and decimal parts, 
lowering the places of the decimals for the odd inches and tenths 
above or below 30 inches. Add all together, and multiply the 
ſum by the difference in degrees of the attached thermometer 
from 55*. This product applied to the obſerved height—or+as 
the temperature of the barometer was above or below 55, will 
give the correct height for the mean temperature. Note, this 
correction is to be regulated by the attached thermometer at 
every ſtation and obſervation; and is intended with a view to 
aſcertain and allow for the. actual a e of the mercury in 
the ſeveral barometer. 5 | 


As the expanſive_power of heat and the contraction of cold do 
alſo ſo affect the atmoſphere, that as theſe cauſes vary a longer 
or . ſhorter column of the atmoſphere, and of courſe different 
intervals of height, will be indicated at different times by a column 
of mercury of the ſame length, and. reduced as above. to a n 


temperature. 85 
, x Ae e becomes neceſſary to correct the differences of 
heights ſhewn by the reduced columns of mercury at the different 
ſtations, by a calculation founded on the effects of heat and cold 
on the atmoſphere. The argument for this calculation is the mean 
temperature of the atmoſphere, obtained by adding together the 
heights of the mercury. in the detached thermometers at the dif- 
ferent ſtations, and dividing the fum by 2. This mean may be 


called an imaginary temperature. 
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As the ratio of the decreaſe of denſity in the atmoſphere 

| is only conformable to the tabular logatithms and Englith 
| meaſure in the temperature of 32. nearly of Faretiheit's ſcale, 

| table the ſecond is calculated to ſhew the correction required 
for the rarefaction of each foot of the atmoſphere for a ſingle 
of heat above 32* in decimals of a foot, and may be 
applied to any number of feet, as for 4444.4 8 85 
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From the preceding obſervations and tables are deduced the 
following rules to determine the actual differences of the heights 
of the places of obſervation, 


RU LB ÞE-/k 


- 


Repvuce the temperature of the mercury in each barometer 
to the mean temperature at each ſtation. 


N 


Rx pucꝝ the obſerved temperatures of che atmoſphere at the 
different ſtations to the imaginary uniform temperature. 


Rot it 


Sekk the common logarithms of each obſerved height, cor- 
rected by rule I. in inches and tenths, and reject the index. 


Cur off the firſt four figures with a. comma, and place the 
logarithms one under the other. The differences of the parts 
of theſe logarithms, preceding the comma, ſhew the actual 
differences of the heights of the ſtations in Engliſh fathoms ; 
and the differences to the right of the comma in decimals of a 
fathom, provided the mean temperature of the . atmoſphere 
P 


Vol. V. (that 
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(that is, the imaginary uniform temperature) be nearly 325; 
otherwiſe call this reſult the approximate height. Multiply the 
approximate height by 6 to reduce it to feet. 


* 


SU 1.0 IV. * 


Sxxk in the table, for correction of rarefradtion of the atmo- 
ſphere, the numbers anſwering to the numbers of feet in- the 
approximate ns Multiply the ſum of theſe numbers by 
the difference in degrees and decimals of a degree between the 
imaginary uniform temperature and 32% If the imaginary 
unform temperature exceed 320. add this product to the ap- 
proximate height, and the fum will be the actual difference 
of the heights of the ſtations in Engliſh feet. This method 
of inveſtigation is deduced from a paper of Dr. Maſkelyne's, 
founded on the calculation of Mr. De Luc and Sir George 
Shuckburgh; and to. make it more practicable and leſs 
complicated the algebraic demonſtrations are omitted, If 
General Roy's calculations of the effects of heat and cold 
on the atmoſphere and on the mercury be more accurate than 
any former ones, they may be eaſily adapted to theſe Formule, 
and tables calculated from them. 
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Tuts communication on the ſubject of the portable barometer 
was ſome time fince ſubmitted to the confideration of the learned 


and 
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and accurate friend whoſe valuable correſpondence accompanies 
it; and whatever its intrinſic yalue may be, the author has no 
doubt that, from its having ſuggeſted the following curious 
hints and obſervations, it is well worth being offered to the 


notice of the Academy. He is himſelf convinced, by the ex- 


perience of many years, that it will act effectually and well in 
the form he deſcribes, which, as being by far the moſt ſimple, 
he therefore propoſes as moſt eligible. He muſt confeſs that in 
making theſe inſtruments a conſiderable degree of nicety is 
required, to adjuſt the cork to the box and tube in ſuch a 
manner, as to allow the air a ready acceſs to the ſurface of the 
mercury, and at the ſame time completely confine it in its 
box; and it has often occurred that by compreſſing the cork 


doo tightly the riſe and fall of the mercury have been more 


gradual than were to be wiſhed. To remedy this, the author 
thought of, and put in practice, ſome contrivances that were 
fully ſufficient ; but as he thinks none of them ſo complete as 
that ſuggeſted by his correſpondent, he will not increaſe the 
length of this paper by inſerting any of them. Having made 
numbers of the portable barometers in their ſimpleſt forms, 
compared their variations with thoſe of the very beſt open 
barometers, and found them to correſpond exactly; having 
alſo carried them ſome thouſands of mules, moſtly in a carriage, 
but often on horſeback, without injury to any of them, he is 
inclined to think that, in the improved -form, they ſhould be 
adopted for general uſe, and may be' readily and univerſally 


made upon the plan of a corrected ſcale, as ſet forth in the 
P 2 following 
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following letter by his ingenious friend. Should any perſon 
to try the experiment therein mentioned, relative to the abſorption 
of air by mercury, it will make it ſtill more decifive and 
ſatisfactory. If after the ciſtern is finally cloſed, it, and about 
half an inch of the tube immediately adjoining it, be dipped - 
in. melted wax and ſuffered to cool, and this repeated three or 
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A LETTER # the AUTHOR of the preceding PAPER, 
with REMARKS and HINTS for the FURTHER 
IMPROVEMENT of BAROMETERS. 


H. HAMILTON, D. D. Dean of Armagh, F. R. & 


and M. R. L A. 


* 


Dear StR, 


„ 


1 HAVE read the account you ſent me of your portable 
barometer, and as you deſire my opinion of that inſtrument 
J ſhall give it very freely. The form and ſtructure of your 
barometer is as fimple and convenient as can be. The ivory 
box is ſo cloſed by a cork, through which the tube paſles, that 
the mercury cannot get out, however the inſtrument is placed 
or agitated. But it ſeems to me that the cloſenefs of the cork, 


which is ſufficient to prevent the mercury from eſcaping, will 


the 
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alſo prevent the free communication that ought to be between 


T 8 J 
the outward air and that in the box. And even ſuppoſing the 
Pores of the cork were at firſt ſufficiently permeable by air, 
yet they may be in time obſtructed by duſt, the cork may imbibe 
moiſture which will contract or ſtop its pores; and, as there is 
no hole to drop in a floating gage, you cannot at any time 
meaſure accurately the height of the mercury, or be ſure it is 
the ſame that it would be were the. barometer open. I would | 
therefore recommend that, inſtead of a cark, the top .of your 
box ſhould be of ivory, with u hole to drop in à floating gage, 
which is the caſe in all other portable barometers. This hole 
you may occaſionally ſtop with a peg or ſcrew, and then the 
inſtrument will be ſafely portable: or perhaps it might be 
better to have a cover to ſcrew over the top of the box, and 
a hole in it to correſpond with the one in the box. When 
theſe two holes are together che box is open; and it is ſhut 
when the holes are removed from each other by turning the 
cover and ſcrewing it tight to the top of the box, and if there be 
a plate of ſoft leather between them, it will be ſufficient to 
keep in the mercury when the inſtrument is agitated by carriage. 
That I might let you know whether this ſcheme would ſacceed 
I have had a barometer made in this form, and find it anſwers 
all the purpoſes of an open and of a portable one. The tube is 
not incloſed, like your's, in a mahogany ſtaff, but fitted in a frame 
of the uſual form. There have been various other methods 
propoſed for making barometers portable, but all thofe I have 
met with are of a conſtruction more complex than is neceſſary. 
I have ſeen one made for the late Doctor Uſsher by Nairne and 

| | Blount, 
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- Blount, in the manner ſaid to be moſt approved of by the- 
Royal Society. In this inſtrument the box has a leathern bag 
or moveable bottom, which being ſcrewed up raiſes the mercury 
un it fills both the box and the tube; then the hole made 
for admitting the floating gage is ſtopped and the inſtrument 
becomes portable. Theſe contrivances for keeping the box 
and tube full of mercury ſeem to have been thought neceſſary 
from a miſtaken. notion, that if air was included in the box 
its elaſticity would (when the inſtrument was ſuddenly inclined) 
force the mercury againſt the top of the tube ſo violently as to- | x 
break it, which has often happened i in an open barometer ; but 
this is not the caſe, for I have ſeen your cloſe barometer 
ſaddenly inclined, and the included air did not make the 
mercury ftrike the top of the tube with any violence. I am 
_ therefore of opinion that your barometer, if the box was made 
to be occafionally opened or ſhut, would have the moſt ſimple 
and convenient form, and would be leſs liable than any 
other to be put out of order, or to require readjuſtment or 
repairs, as I am told Doctor Uſsher's barometer, now in the- 
obſervatory, frequently does. The true altitude of the mercury, 
” 0% barometer, is the diſtance between the ſurface of the 
mercury in the tube and in the box; when therefore the ſurface 
in the box is ſo large that it will not riſe or fall ſenſibly, as the 
| mercury falls or riſes. in the tube, the common ſcale, if rightly 
adjuſted at firſt to the height of the mercury, will continue to 
point out its true height afterwards. This is the caſe in fixed 


n which have aer very large veſſels to hold the 
| "I ſtagnant: 
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ſtagnant mercury. But in theſe portable barometers with 
narrow boxes, though the common ſcale; be adjuſted at firſt 
to the true height of the mercury, it will not ſhew its true 
height afterwards when the mercury has riſen above, or fallen 
below, that point or diviſion of the ſcale where it ſtood at firſt. 
For as the box is narrow, the height of the mercury will vary 
in the box whenever it varies in the tube, and it is the ſum 
of theſe two variations that gives the true variation which has 
taken place in the hei ght of the elevated mercury. Now the 
ſcale annexed to the tube only ſhews one of theſe variations; 
and therefore when the mercury ſtands above or below the 
diviſion of the ſcale to which its real height was at firſt 
adjuſted, we cannot tell, by merely inſpecting the ſcale, how 
many aliquot parts of an inch the height of the mercury has 
varied, or how much it differs from the height it had when it 
flood at that diviſion to which it was adjuſted at firſt. Con- 
ſequently when the mercury departs from that diviſion the 
ſcale will not ſhew its true altitude in inches and aliquot parts 
of an inch. 


To correct this error of the ſcale, by which the variations 
in the height of the mercury alway appear leſs than they really 
are, you propoſe that tables ſhould be formed which may ſhew 
what additions ought to be made to each particular variation. 
This howevet might be done in an eaſier way than by tables 
previouſly calculated; For when you have found the pro- 
portion between the ſurface of the mercury in the box and 
that in the tube, ſay as the ſurface in the box is to the ſum of 

8 8 the 
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the two ſurfaces, ſo: is the apparent variation in the tube to the 
ſam of the variations in the tube and box, which gives the 
true variation. But as applying this correction to all the 
ſeveral variations in a ſeries of obſervations would be trouble- 
ſome and tedious, I think it would be much better to form, 
at once a ſcale which ſhould need no correction; and this 
may be done by reducing the common ſcale of inches, that is, 
by making a ſcale whoſe diviſions ſhall be leſs than the cor- 
reſpondent diviſions of the common feale, in the ſame proportion 
that the apparent variation in the tube of your barometer is 
leſs than the true one; and this proportion is always Conſtant 
in the ſame barometer; for it is that proportion which the 
ſurface of the mercury in the box bears to the ſum of its 
ſurfaces in box and tube. If this contracted ſcale be annexed 
to the tube of the portable barometer, it is evident that, when 
the mercury. has varied through any of the contracted diviſions 
of this. - ſcale, it will have varied, at the ſame time, through 
the correſponding diviſions of the common ſcale annexed to 
the: tube of a fixed} barometer. Therefore this contracted 
ſcale | will ahvays point out che variations and altitudes of the 
mercury truly, or ſuch as the common inch. ſcale ſhews them 
to be at the time in a fixed barometer whoſe box is of the 
largeſt; dimenhons. _ Io illuſtrate this by an example: ſappoſe 
that in a portable barometer the ſurface of the mercury in 
the box is to that in the tube as 49 to 1, then it will be to 
the ſum of the ſurfaces. as 49 to 50; and when the mercury in 
the: tube falls through ; 3 of an inch, it will riſe in the box ; 
ſo that its truc fall, at that time, will be one inch. If then 
157V OL. V. . 2 | to 
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to this barometer a ſcale be adapted in which a line 7 of an 
inch be made to repreſent one inch, when the mereury falls 
through the length of this line its altitude will be really leſſened 
by one inch. And thus the diviſions of this ſcale will repreſent 
the true variations "and altitudes of the mercury” in inches, 
as correctly as the common ſcale can do in any large fixed 
barometer. This corrected ſcale is to be divided into aliquot 
parts ſimilar to thoſe in the common fcale F inches ; and to its 
diviſions are to be annexed the ſame figures or numbers that 
are annexed to the correſponding ee of ue ommon 
ſcale. een 
Te 1 2 101 e om ods . 

Tux caſieſt, and, I believe, the moſt accurate method of 
forming a correct ſcale for a portable barometer, is this: put 
it up by a fixed barometer, whoſe veſſel, for the ſtagnant 
mercury, is ſo large that you may be ſure the [ſurface of the 
mercury in it will not riſe or fall perceptibly on its riſing or 
falling in the tube; ſo that the common ſcale; annexed to this 
large barometer, will always point out the true vatiations/ and 
altitudes of the mercury in the tube. Mark, at the ſame- time, 
the points at which the mercury ſtands in the tube of each 
barometer. When you find that the mercury in the fixed ba- 
rometer has varied through any given ſpace, ſuppoſe one inch, 
then take accurately the length of the ſpace through which it 
has varied at that time in the portable barometer; this 
will be the length of a line which is to repreſent one inch 
in the correct ſcale for that portable barometer. That this 
obſer vation may be accurate it ſhould be repeated often. In this 
| a 1 way 
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way of making a ſcale we avoid the trouble of meaſuring 
exactly the diameters of the box and of the tube, and of its orifice 
or bore, and of finding out from thence what is to be the length 
of our corrected ſcale. Inſtead of this we have only the length 
of one ſpace or line to meaſure, and this gives the length of our 
ſcale without any calculation. It is ſo convenient to have a 
correct ſcale, ſuch as I have mentioned, for a barometer, and 
the method of making one is ſo ſimple and obvious, _that 
we may wonder it has not long ſince been known and prac- 


tiſed. 


We ſee that, according to this ſcheme, every portable 
barometer muſt have a ſcale made purpoſely for itſelf, and a 
: vernier adapted to that ſcale; ſo that to get ſuch a ſcale made 
we muſt beſpeak it, and tell the proportion we would have 
its aliquot. parts bear to thoſe of the common inch ſcale. If it 
be thought that this is any inconvenience, and that it would 
be deſirable that all portable barometers ſhould uſe one common 
ſcale, which might be had ready made with a vernier adapted ; 
this is a thing that may be eaſily effected, if it was generally 
agreed what the length of that common ſcale ſhould be. I would 
therefore propoſe, for inſtance, that the length of the ſcale ſhould 
be v leſs than the ſcale of three inches now in uſe, which would 
be no great diminution, And in this caſe an artificer would 
have a very eaſy rule by which he might ſo conſtruct his baro- 
meters, that the ſcale now propoſed ſhould anſwer for them 
all. The rule is this, meaſure the external diameter of the 
tube you 1 intend, to uſe, and the diameter of its orifice or bore ; 
Q 2 make 
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make a | right-aghed triangle, one fide of which ſhall be aun! 
to the diameter of the tube, and the other ſide ſeven times 
the diameter of the bore, the hypottnuſe will be the proper 
diameter for the box, ſo that the ſcale now propoſed ſhall be 

a correct ſcale for that harometer. The reaſon'of this is plain: 
For in the barometer, thus conſtrued, the ſquare of the diameter 

of the box is equal to the ſquare of the diameter of the tube, 
and alſo to 49 times the ſquare of the diameter of the bore; 
therefore (ſince circles are as the ſquares of their diameters) 
the area of the box is equal to the area occupied by the lower 
end of the glaſs tube, and to 49 times the area of the bore 
of the tube. And therefore the annular area in the box, 
occupied by the ſurface of the mercury, is 49 times the ſurface 
of the mercury in the tube, conſequently it is to the ſum of 
theſe two ſurfaces as 49 to 50, and therefore it follows, from 
what has been ſaid, that the propoſed ſcale, whoſe length is 
to that of the common ſcale as 49 to E will be the proper 
correct ſcale for this barometer. 

Tu foregoing rule, when expreſſed in general | terms, will 
direct us how to conſtruct a portable barometer, whoſe contracted 
or correct ſcale ſhall bear any given Proportion we pleaſe to 
the common ſcale of inches. Take two numbers, differing 
by a unit, the leſſer of which ſhall be to the greater in the 
proportion we intend the contracted ſcale ſhall have to the 
common one: then as a unit is to the leſſer of theſe numbers, 
ſo let the diameter of the bore. of the tube be to another line; 
between this line and the diameter of the bore find à mean 

2977 Proportional, 
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proportional, and make it one ſide of a right - angled triangle, 
and let the other ſide be equal to the diameter of the tube. 
The hypotenuſe will be the diameter that the box of the 
barometer ought to have, in order chat the propoſed feale may 
be the proper ſcale for it. 


PorxTABLE barometers have the advantage of being filled with 
leſs trouble than the common ones; for when the tube is filled, 
we have nothing more to do than to pour into the box as much 
mercury as we are ſure will cover the orifice of the tube, 

in whatever poſitions the inſtrument may be placed, and then 

ſcrew the cover on the bottom of the box with a collar of 

leather to prevent the mercury from getting at the threads of 
the ſcrew. The upper part of the box, which is ſolid, ought 
not to be leſs than 3 of an inch in length, that it may take 
a ſufficient hold of the tube cemented into it. The end of the 
tube ſhould go into the cavity of the box ſo far as the middle 
of its length, and we ought to pour into the box as much 
mercury as will leave only + of an inch in length to be occupied 
by the air when the barometer is erect; this ſpace will be 
ſufficient to allow the mercury in the tube to fall through ten 
or twelve inches, which will be full enough for meaſuring 
the heights of any places to which we [uſually have acceſs, and 
we may be then ſure we have put in as much mercury as will 
cover the orifice of the tube in any poſition of the inſtrument. 
One reaſon, I believe, why it was thought neceſſary that air 
- ſhould be excluded from the box of a barometer, while it was 
carried from one place to another, was, that the mercury would 
f 11 | F be 
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be more apt to imbibe the air into its pores when they were 
agitated together by the carriage. If, on this account, it be 
thought beſt to prevent ſuch agitation, it may be done more 
eaſily than by any of the contrivances I have met with; for, 
when the gage-hole is ſtopped, invert the inſtrument; unſcrew 
the bottom of the box, and put in a piece of cork that may 
fill the ſpace which was occupied by the air, and the cover 
being ſcrewed on again will keep all tight. The cork having 
a thread put through it will be eaſily removed, and it ought to 
go into the box ſo eaſily as to let the air paſs out by its ſides. 
T have not met with any experiments made to | ſhew what 
quantity of air mercury will abſorb after being well purged 
of air. An experiment for this purpoſe may be conveniently 
and accurately made in the following manner: As ſoon as 
a portable barometer is filled with mercury, well purged of air, 
let it be hung up along with a thermometer in a cool place, 
where the temperature of the air is not like to vary; and, 
when the mercury has attained the temperature of the place, 
[ſhut the box of the barometer and mark the height at 
which the mercury then ſtands. On this occaſion not more 
than -* of an inch in length ſhould be left for the air in the 
box. When the barometer has remained in this ſituation for 
ſome time (during which the mercury in it ſhould be now and 
then agitated), if it has imbibed any proportion of the included 
air, ſuppoſe , the air will then have loſt , of its elaſticity, 
and conſequently the column of mercury ſuſtained will loſe 
+ of its height, or will have deſcended in the tube about three 
inches. Thus the deſcent of the mercury will ſhew accurately 


the proportion of the air that has been abſorbed. 
| As 
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As you have turned my attention to this ſubject, I now ſend. 
you ſuch remarks as have occurred to me ; ſome of which may 


poſſibly be uſeful to thoſe who are employed in barometrical 


obſervations. - 
I am, dear Sir, 


Your's, &c. 


| | H. HAMIL TON. 
Dublin, February 6th, 1792. 


To the Rev. Doctor J. A. Hamilton. 


FT FH ES: 


I rind the mercury in my portable barometer (now a con- 
ſiderable time in uſe) varies as freely, when the cover is ſcrewed 
cloſe to the top of the box, as it could do in any open barometer ; 
for I never could perceive the leaſt alteration in the height 
of the mercury upon opening the hole in the box after it had 
been a long time cloſed, ſo that the air muſt have free acceſs 
to the box , though it is cloſe enough to retain the mercury 
perfectly. The ſame thing may happen in other cloſe barometers, 
and when it does happen it is an advantage, as it ſaves the 
trouble of turning the cover and bringing together the holes 
in it and the box, whenever we would know the height of the 
mercury. I therefore thought this circumſtance worth mentioning. 
This kind of barometer will ſerve juſt as well at ſea as at land, 
and will ſupply what has been much wanted; as none .of the 
contrivances for a marine barometer have been found to anſwer 


the purpoſe ſufficiently. 
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What are the M ANU RES moſt advantageouſly applicable 
to the VARIOUS SORTS ff SOILS, and what are 


the. CAUSES of their BENEFICIAL EFFECT 
| in each PARTICULAR INSTANCE. By RICHARD 
.KIRWAN, 2% I. L. D. F. R. S. and NM. R. I. 4. 


U- [DoNEUS Par RI, SIT UTILIS ARIS. 
Joven. SAT. 14. 


AGRICULTURE is the art of making the earth. produce 


the largeſt crop of uſeful vegetables at the ſmalleſt expenſe ; 
it has often been remarked that, amidſt the various improvements 
which moſt of the practical arts have derived from the progreſs 


lately made in natural philoſophy and chemiſtry, none have 


fallen to the ſhare of agriculture, but that it remains nearly 
in the ſame ſtate in which it exiſted two thouſand years ago.. 
Vol. V. ov Lam 
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J am far from allowing the truth of this obſervation taken in 
its totality; to refute it we need only compare the writings of 
Cato, Columella or Pliny, with many modern tracts, or ſtill 
better, with the modern practice of our beſt farmers; it muſt 
be granted, however, that vague and fortuitous experience has 
contributed much more to the 'prefent flouriſhing ſtate of this 
art than any general principles deduced from our late acquired 
knowledge, either of the proceſs of vegetation, or of the nature 
of ſoils ; but the {kill thus fortuitouſly acquired is neceſſarily 
partial, and generally local; the very terms employed by the 
perſons who moſt eminently poſſeſs it are generally of a vague 
and uncertain ſignification. Thus Mr. Young, to whoſe labours 
the world -is more indebted for the diffuſion of agricultural 
knowledge than to any writer who has as yet appeared, remarks 
that in ſome parts of England, where huſbandry is ſucceſsfully 
practiſed, any looſe clay is called marle “; in others marle is 
called chalk f; in others clay is called loam . Philoſophic 
reſearches have been made, not yet ſufficiently noticed ; much | 
information may be derived from Monſieur Du Hamel, and 
much more from the well- directed experiments of Mr. Tillet 8. 
Immenſe firides have been made in this career by the illuſtrious 
Bergman; Dr. Prieſtley' s experiments have thrown a new light 
on this' as well as on every other object of natural philoſophy. 
Mr. Lavoiſier s new theory explains many circumſtances before 


inexplicable ; ; 


* Firſt Eaſtern Tour, 178. + 2 Bath. Mem. 192. 220. 
+ 2 Bath. Mem. 137. $ Mem. Par. 1772. 
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inexplicable; diſcoveries of great importance have been made 
by Mr. Senebier and Dr. Ingenhouz; even Mr. Voung has 
not always confined his attention to the mere practical part, 
but ſometimes happily extended ir to objects of a more general 
and | ſpeculative nature; but the fulleſt light, perhaps, has 
been: thrown. on this fabject by the late diſcoveries of Mr, 
Haſſenfraz *. 


Ir the exact connection of effects, with their cauſes, has not 
been ſo fully and ſo extenſively traced in this as in other ſub- 
jects, we muſt attribute it to the peculiar difficulties of the 
inveſtigation; in other ſubjects expoſed to the joint operation 
of many cauſes, the effect of each, fingly and excluſively. taken, 
may be particularly examined; the experimentor may work 
in his laboratory with the object always in his view; but the 
ſecret proceſſes of vegetation take place in the dark, expoſed 
to the various and indeterminable influences of the atmoſphere, 
and require at leaſt half a year for their completion; hence the 
difficulty of determining on what peculiar circumſtance ſucceſs 
or failure depends; the diverfified experience of many years 
can alone afford à rational foundation for ſolid ' ſpecific con- 
cluſions. It cannot therefore be expected that new, deciſive 
and direct experiments ſhould be laid before the Academy 
within the time Ppreſeribed for anſwering this queſtion. The 
0 reſolution of the firſt part muſt be deduced from a ſtatement 
e R 2 — ? of 
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of facts long eſtabliſhed by multiplied experience; ; and that 


the explanation of thoſe facts, —But before we proceed. 0 ther 
branch of this queſtion the diſtinctions and ae eie 
both of ſoils and manures muſt be exactly. fertled and accurately 


defined. i ; 
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LA conſidered as the baſis of vegetation, is e IN 


* 


SOILS conſiſt is different „ of. two or more of 
the four primitive earths, namely, the calcareous (which I 
ſometims call mild calx), magneſia, argill, and the filiceous. 
For a more accurate deſcription of theſe I muſt refer to books 
of mineralogy, and ſhall only remark. that by calcareous 
earths are meant chalk, and all ſtones, that burn to lime; 
they are eafily diſtinguiſhed by their property of efferveſcing 
with acids. 


MAGNESIA 


1 
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MacnrsrA is never found alone; its diſtinguiſhing character 
conſiſts in affording a bitter ſalt, generally called Epſom ſalt, 
when combined with the vitriolic acid, 


As di is that part of clay to which this owes its property 
of feeling ſoft and unctuous, and of hardening in fire; it is 
difficultly ſoluble in acids, and ſcarce ever efferveſces with them; 
when combined with the vitriolic acid it forms alum. 


S1Lrceovus earth is often found in a ſtony form, ſuch as 
flint or quartz, and ſtill more frequently in that of a very fine 
ſand, ſuch as that whereof glaſs is made; it does not efferveſce, 
nor is it ſoluble in any of the common acids. 

To theſe we may add Ix ox, in that imperfect ſtate in Which 
it exiſts when reduced to ruſt, and commonly called calx of 


iron. f 


Tae ſoils moſt frequently met with, and which deſerve a 
diſtin conſideration, are clay, chalk, ſand and gravel, clayey | 
loam, chalkey loam, fandy loam, gravelly loam, ferruginous 
loam, boggy ſoil, and heathy foil, or -mountain, as it is often 


called. 


Cay is of various colours, for we meet with white, grey, 
browniſh red, browniſh black, yellowiſh or bluiſh - clays; it 
feels ſmooth and ſomewhat unctuous; if moiſt, it adheres to 


the fingers, and if ſufficiently ſo it becomes tough and ductile. 
If 
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If dry it adheres more or leſs to the tongue, if thrown into 
water it gradually diffuſes itſelf through it, and lowly ſeparates 
from it. It does not uſually efferveſce with acids, unleſs a ſtrong 
heat be applied, or that it contains a few calcareous particles or 

magneſia. If heated, it hardens and burns to a brick. 

IT conſiſts of argill and fine ſand, uſually of the ſiliceous kind, 
in various proportions, and more or leſs ferruginous. The argill 
forms generally from 20 to 75 per cwt. of the whole maſs, the 
ſand and calx of iron the remainder. Theſe are perfectly ſeparable 
by boiling in ſtrong vitriolic acid. | ornate 


Cual k, if not very -impure, is of a white colour, moderate 
conſiſtence, and duſty ſurface, ſtains the fingers, adheres ſlightly 
to the tongue, does not harden when heated, but, on the con- 
trary, in a ſtrong heat burns to lime, and loſes about 4 of 

its weight; it efferveſces with acids and diſſolves almoſt entirely 
| therein. I {hall alſo add that this ſolution is not diſturbed by 
cauſtic volatile alkali, as this circumſtance diſtinguiſhes it from 


magneſia it promotes putrefaction. 


Sax D. By chis is meant ſmall looſe grains of great hardneſs 
not cohering with water, nor ſoftened by it; it 1s generally of 
the ſiliceous kind, and therefore inſoluble in acids. 


* 


Graver differs from ſand chiefly in ſize; however, ſtones 

of a calcareous nature, when ſmall and rounded, are often 
comprehended under that denomination. 
: Lou 
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Loau denotes any ſoil moderately coheſive, that is, leſs ſo than 
clay, and more ſo than looſe chalk ; by the author of the body 
of agriculture it 1s ſaid to be a clay mixed with ſand. Doctor 
Hill defines it an earth compoſed of diſſimilar particles, hard, 
tiff, denſe, harſh and rough to the touch, not eaſily ductile 
while moiſt, | readily diffuſible | in water, and compoſed of 
fand and a tough viſcid clay. The definition I have given 
ſeems moſt ſuited to the different ſpecies I ſhall now enumerate, 


Cu EY LoAu denotes a amn ſoil, moderately coheſive, 
in which the argillaceous ingredient. predominates. Its cohe- 
rence is then greater than that of any other loam, but leſs 
than that of pure clay; the other ingredient is a coar/e ſand, 
with or without ſmall mixture of the calcareous ingredient. 

It is this which farmers generally call /#rong, ftif, cold and 
heavy loam, in proportion as the clay abounds in it. 


CnATEKET Loam. This term indicates © loam formed of clay, 
coarſe ſand and chalk, | in which, however, the calcareous 
ingredient or chalk much Prodoghinateg. It is leſs coheſive 


than clayey loams. 


Sandy Loam denotes a loam in which ſand predominates; 
it is leſs coherent than either the abovementioned. Sand, partly 
coarſe and partly fine, forms from 80 to * per cent. of this 
| compound. 


GRravelLy Loam differs from the laſt only in containing 


a a larger mixture of coarſe ſand or pebbles. This and the two 
: | laſt 


1 356 4 


laſt are Fan called by farmers, light or bungry ſoils; par- 
— when they have but little depth. . 


Ferruginous Loam, or Till. This is generally of a dark brown, 
or reddiſh colour, and much harder than any of the preceding; 
it conſiſts of clay and calces of iron more or leſs intimately 
mixed; it may be diſtinguiſhed not only by its colour, but alſo 
by its ſuperior weight; it ſometimes efferveſces with acids, 
and ſometimes not; when it does, much of the irony part may 
be ſeparated by pouring it, when well dried, into ſpirit of 
ſalt, from which the iron _ afterwards be ſeparated by alkalis 
or chalk. 


* 


— Akin. To this are certain vitriolit ſoils, which, when 
ſteeped in water, impart to it the power of reddening ſyrup of 
violets. Theſe are generally * a blue colour, but redden when 

= heated. 


Popes Soil, or . Boggs, conſiſt chiefly of ligneous roots of de- 
cayed vegetables mixed with earth, moſtly argillaceous, and 
ſand, and a coaly ſubſtance derived from decayed vegetables. 
Of boggs there are two ſorts; the black, which contain a 
a larger proportion of clay and of roots more perfectly decayed, 
with mineral oil; in the red the roots ſeem leſs perfectly decayed, 
and to form the principal part. | 


* 


4 
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HEATHT S01L is that which is naturally productive of heath. 


% 
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Of Manures. 


Manuze denotes any ſubſtance or operation by which a ſoil is 
improved. To improve a ſoil is to render it capable of producing 
corn, legumens, and the moſt uſeful graſſes. 


Tas ſubſtances principally uſed as manures, are chalk, lime, 
clay, ſand, marle, gypſum, aſhes, ſtable dung, mucks, farm-yard 
dung, pounded bones, ſea-weed, ſweepings of ditches, old ditches. 
Other manures or top-dreſſings, as they are employed chiefly to 
promote the growth of vegetables, and not merely with a view 
of i improving the ſoil, I omit. 


Tas operations uſed to improve ſoils, are fallows, draining, 
paring and, burning. 893 


K 4 


| 05 chalk, clays and ſand we bary er treated. 

Line is a ſubſtance whoſe external characters and mode of 
| production are well known. It differs from chalk and powdered 
limeſtone chiefly by the, abſence of fixed air, which is expelled 
from theſe during their calcination. This air it greedily re- 
abſorbs from. the atmoſphere, and all other bodies with which 
it comes in contact, and which can furniſh it; but it cannot 

Vol. V. 7 : 8 unite 
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unite with the air unleſs it 1s penis moiſtened. 100 parts 
quick-lime abſorb about 28 of water. It is ſoluble in about 
700 parts of this fluid. To regain its full portion of air from 
the atmoſphere it requires a your or nn if not purpoſely 
ſpread out; it reſiſts putrefaction; but with the afhſtance of 
moiſture it reſolves organic ſubſtances into a mucus, 


* 


MARLE is of three ſorts, calcareous, argillaceous, and ſiliceous 
or ſandy. All are mixtures of mild calx (i. & chalk) with 
clay, in ſuch a manner as to fall to pieces by expoſure to the 
atmoſphere, more or leſs readily. 


Caicartous MaRLE is that which is moſt commonly under- | 
ſtood by the term Marle without addition. It is generally of 
a yellowiſh white, or yellowiſh grey colour, rarely brown or 
lead coloured. It is ſeldom found on the ſurface of land, but 
commonly a few feet under it, and on the ſides of hills, or 
rivers that flow through calcareous countries, or under turf in 
boggs—frequently of a looſe texture, ſometimes moderately co- 
herent, rarely of a ſtoney hardneſs, and hence called fone- marie ; 
ſometimes of a compact, ſometimes of a lamellar texture, often 
ſo thin as to be called paper-marle; it often abounds with 
ſhells, and then is called Bell marle, which is looked upon as 
the beſt ſort—when in powder it feels dry between the fingers, — 
put in water it quickly falls to pieces or powder, and does not 
form a viſcid maſs—it chips and moulders by expoſure to the 
air and moiſture, ſooner or later, according to its hardneſs and 
the proportion of its ingredients; if heated it will not form a 
brick, but rather lime; it efferyeſces with all acids; it confiſts 
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of from 33 to $0 per cent. of mild calx, and from 66 to 20 per 
cent. of clay. 


To find its compoſition, pour a few ounces of weak, but 
pure ſpirit of nitre or common ſalt into a florence flaſk ; place 
them in a ſcale and let them be balanced; then reduce a few 
ounces of dry marle into powder, and let this powder be care- 
fully and gradually thrown into the flaſk, until after repeated 
agitation no efferveſcence is any longer perceived; let the 
remainder of the powdered marle be then weighed, by which 
the quantity projected will be known; let the balance be then 
reſtored; the difference of weight between the quantity pro- 
jected and that requiſite to reſtore the balance will diſcover 
the weight of air loſt during the efferveſcence ; if the loſs 
amounts to 13 per cwt. of the quantity of marle projected, or 
from 13 to 32 per cwt. the marle eſſayed is calcareous marle. 
This experiment is deciſive when we are aſſured by the external 
charaQers abovementioned that the ſubſtance employed is marle 
of any kind ; otherwiſe ſome ſorts of the ſparry iron ore may 
be miſtaken for marle. The experiments to diſcover the argil- 
laceous ingredient, being too difficult for farmers, I omit. The 
reſidue left, after ſolution, being well waſhed, will when duly 


heated, generally harden into a brick. 


AxGiLLAaceous MARLE contains from 68 to 80 per cwt. of 
clay, and conſequently from 32 to 20 per cwt. of aerated calx 
its colour is grey, or brown, or reddiſh brown, or yellowiſh or 
bluiſh grey—it feels more unctuous than the former, and adheres 
to the tongue—its hardneſs generally much greater—in water 
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it falls to pieces, more ſlowly, and often into ſquare pieces 
it alſo more ſlowly moulders by expoſure to the air and moiſture, 
if of a looſe conſiſtence; it hardens when heated, and forms 
an imperfect brick. It efferveſces with ſpirit of nitre or com- - 
mon ſalt, but frequently refuſes to do ſo with vinegar - when 
dried and projected into ſpirit of nitre in a florence flaſk, with 
the attentions abovementioned, it is found to loſe from 8 
to 10 per cwt. of its weight. The undiſſolved part, well waſhed, 
will, when duly heated, harden into a brick. 


SiLIcgoUs or Sandy MaARLEs are thoſe whoſe clayey part 
contains an exceſs of ſand, for, if treated with acids in the 
manner abovementioned, the reſiduum or clayey part will be 
found to contain above 75 per cwt. of Oy ORE chalk 
and ſand are the predominant ingredients. 


Taz . of this marle is browniſh grey, or lead-coloured— 
generally friable and flakey, but ſometimes forms very hard 
lamps,—it does not readily fall to pieces in water—it chips 
and moulders by expoſure to the air and moiſture, but ſlowly— 
it efferveſces with acids, but the reſiduum after ſolution will 
not form a brick. 


LIIIEsToNE Gravel : This is a marle mixed with large lumps 
of limeſtone; the marle may be either calcareous or argillaceous, 
but moſt commonly the former ; the ſandy part is alſo commonly 
calcareous. 


GYPSUM | 
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Gry8UM is a compound of calcareous earth and vitriolic acid; 
it forms a diſtinct ſpecies of the calcareous genus of foſſils, of 
which ſpecies there are ſix families. 


Tae general character of this ſpecies are 


1. Solubility in about 500 times its weight of water, in the 
temperature of 609, | 


2. Precigitatility Geer 0 all mild alkalis, and alſo by 
cauſtic fixed, but not by cauſtic volatile alkali. 


3. Inefferveſcence with acids if the gypſum be pure; but ſome 
families of this ſpecies, being contaminated with mild calx, 
ſlightly efferveſce. 


4. Infolubility, or nearly ſo in the nitrous acid, in the uſual 
temperature of the atmoſphere. 


5. A Pecifc gravity reaching from 2,16 to 2,31. 


6. A degree of hardneſs, ſuch as to admit oy _—_— by 
the nail. | 


7. When heated nearly to redneſs it calcines, and if then 
it be ſlightly ſprinkled with water it again concretes and 
hardens. 


8. It promotes putrefaction in a high degree. 


- 
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Or the ſix families of this ſpecies I ſhall deſcribe only one, 
namely that which has been moſt advantageouſly employed as a 
manure. Deſcriptions of the other five ſhould be found in 
treatiſes of mineralogy. It is called fibrous gypſum. 


Irs colours are grey, yellowiſh or reddiſh, or ſilvery white, 
or light red, or browniſh yellow, or ſtriped with one or more 
of theſe dark colours. It is compoſed of fibres or firiz either 
ſtraight or curved, parallel or converging to a common centre, 
ſometimes thick, ſometimes fine and ſubtile, adhering to each 
other and very brittle—its hardneſs fuch as to admit being 
ſcraped with the nail—commonly ſemitranſparent, in ſome often 
in a high degree. VE" 


Asaxzs. Sifted coal aſhes, thoſe of peat, and white turf aſhes, 
have been found uſeful. Red turf aſhes uſeleſs and generally 
hurtful. Wood-aſhes have alſo been employed advantageouſly 
in many caſes; they contain either the four primitive ' earths, 
as Mr. Bergman aſſerts, or calcareous earth chiefly, according 
to Achard, or calcareous and magneſia, according to D'Arcet. 
They alſo contain ſome proportion of phoſphorated ſelenite, 
i. e. calcareous earth united to the phoſphoric acid. Almoſt all 
contain alſo a ſmall and variable proportion of common ſalt, 
and Glauber s ſalt, and terrene ſalts, which, when in a ſmall doſe, 
all accelerate putrefaction; alſo ſmall bits of charcoal. 


CHARCOAL is a ſubſtance well known ; it has frequently and 


ſucceſsfully been uſed as a manure. iſt Young's Annals, 152, &c. 
SOAP 


E 


„ 


SoArBOILERs WasrE forms an excellent manure for ſome 
ſoils; it contains, by Mr. Ruckert's Analyſis, 57 per cwt. of 
mild calx, 11 of magneſia, 6 of argill, and 21 of ſilex. 


STABLE Dux. This is uſed either freſh or putrified; the 
firſt is called long, the other ort dung; it abounds in animal 
matter, caſily runs into putrefaction, and when putrified 
ſerves as a leaven to haſten the decay of other dead vegetable 
ſubſtances; its fermentation is promoted by frequent agitation 
and expoſure to the air: yet it ſnould be covered to prevent 
water from carrying off moſt of its important ingredients, or 
at leaſt the water that imbibes them ſhould not be loſt. 


- 1 Dok conſiſts of various vegetables, as ſtraw, 
weeds, leaves, fern, &c. impregnated with animal matter; it 
ferments more ſlowly than the former; ſhould be piled in heaps, 
and ſtirred from time to time. Fern putrefies very flowly— 
the water that iſſues from it ſhould be preſerved. 


Some of theſe manures have been analyzed. 
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Hence they ſhoud be applied, not indiſcriminately, but ac- 
cording to circumſtances, to be indicated in the ſequel. 


| PovnpeD bones form alſo a manure much uſed in the neigh- 


bourhood of great towns. They gradually depoſite their oily 
part, which contains a large proportion of animal coal which 
is extricated by putrefaction, and phoſphorated calx. Hence 


Bone-aſh is alſo uſeful. 


SEA-WEED, particularly if mixed with earth, ſoon putrefies 
and makes a good manure. 


SweerPINGS of Drehs abound with putrid matter from de- 
cayed vegetables, and hence form a manure. 


Op Dirchks, expoſing a large ſurface to vegetation, contain, 
when deſtroyed, a quantity of decayed vegetables, which putrefy 
and make a good manure; but in this and the former caſe, 
it may be proper to diſtinguiſh of what ſoil they are compoſed, 
for reaſons tliat will hereafter appear. 


* 


FaLLowixe is the principal operation by which exhauſted 
lands are reſtored to fertility; its uſe ſeems to me to conſiſt 
in expoſing the roots of vegetables to decay, whereby food for 
a freſh growth 1s prepared ; the atmoſphere alſo depoſites fixed 
air and carbonaceous ſubſtance. on earth long expoſed to it. 


DRaiNiNG is an operation equally neceſſary and well known, 
on which no more need be ſaid here. 


tas. V. "T 6 PaRING 
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| ParInG and BURNING reduces the roots of vegetables to coal 


and aſhes, and thus prepares both a AN and nutriment for 
plants, as wall be ſeen hereafter. 


67. A 3-8 
Of the Food of Plants, and the Compoſition of fertile Soils, 


Having in the preceding chapter . the nature of 
the different ſoils known in agriculture, and of the different 
manures whoſe general utility has been aſcertained by long 
experience, We are now to enquire which of thoſe manures are 
moſt advantageouſly applicable to each of thoſe particular ſoils, 


and what are the cauſes of their beneficial effect in each particular 
inſtance. 


/ 
To proceed with order in this enquiry, we muſt obſerve 
that the general effect expected from the application of manure 
is fertility; that is, the moſt copious production of corn and 
graſſes; and, ſince fertility is itſelf the reſult of the due admi- 
niſtration of the food of thoſe vegetables, we muſt firſt ſee what 
that food is, and of what ingredients a ſoil ought to be com- 
poſed in order to contain or adminiſter it; after which we 


hall 


f 


11 ; 


ſhall indicate by what manures each particular fort of foil is 


brought into a fertile ſtate, which is the beneficial effect expected 
from them, and how in each particular caſe they contribute to 
the due adminiſtration of the vegetable food which is the cauſe 


of their beneficial effect. 


JJC 
Of the Food of Plants, 


To diſcover the food of plants, particularly of thoſe which 
form the object of our preſent inquiry, we muſt examine the 
nature and proportion of the ſubſtances in which they grow, 
and of thoſe which they themſelves contain; thus we ſhall be 
enabled to ſee which of the latter are derived from the former. 


FIRST, All plants (except the ſubaqueous) grow in a mixed 
earth moiſtened with rain and dew, and expoſed to the atmoſ- 
phere; if this earth be chemically examined it will be found 
to conſiſt of ſiliceous, calcareous and argillaceous particles, often 
alſo of magneſia, in various proportions, a very conſiderable 
quantity of water, and ſome. fixed air. The moſt fertile alſo 
contain a ſmall proportion of oil, roots of decayed vegetables, 
a coaly ſubſtance ariſing from putrefaQion, ſome traces of marine 
acid and gypſum . On the other hand, if vegetables be 

A2 analyzed, 


Home, 15 Mem. D' Agriculture, Par. 1790. Encycloped. Vegetation, p. 277. 
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analyzed, they will be found to contain a large proportion of 
water and charcoal; alſo fat and eſſential oils, reſins, gums, 
and vegetable acids, all of which are reducible to water, pure 
air, inflammable air and charcoal; a ſmall proportion of fixed 
alkali is alſo found, ſome neutral ſalts, moſt commonly gypſum, 
tartar vitriolate, common falt, and ſalt of ſylvius. In corn, and 
particularly wheat, phoſphorated ſelenite is alſo found. 


Hence we ſee that, on the laſt analyſis, the only ſubſtance, 
common to the growing vegetables, and the ſoils in which they 
grow, are water, coal, different earths, and ſalts: Theſe, 
therefore, are the true food of vegetables; to them we ſhould 
alſo add fixed air, though by reaſon of its decompoſition it may 
not be diſtinaly found in them, or at leaſt not diſtinguiſhable | 
from that newly found during their ane TE f 


I sHALL now examine the ſeparate fanQions of each of theſe 
ingredients. 


Of Water. 


Tux agency of water in the proceſs of vegetation has never 
been doubted, though the manner in which it contributes to 
it has not, until of late, been diſtinctly perceived. Doctor 
Hales has ſhewn that in the ſummer months a ſun-flower, 
weighing three pounds avoirdupoize, and regularly watered 
every day, paſſed through it or perſpired 22 ozs. each day, 
that is, nearly 4 its weight. He alſo found that a cabbage 
plant, weighing 1 Ib. 9 ozs. ſometimes perſpired 1 Ib, 3 ozs. 

but 
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but at a medium about half its weight . Doctor Woodward 
found that a ſprig of common ſpearmint, a plant that thri ves 
moſt in moiſt ſoils, weighing only 28,25 grs. paſſed through 
it 3004 grs. in 77 days, between July and October, that is, 
ſomewhat more than its own weight each day. He did more, 
for he found that in that ſpace of time the plant increaſed 
17 grs. in weight, and yet had no other food but pure rain 
water. But he alſo found that it increaſed more in weight 
when it lived on ſpring-water, and ftill more when its food 
was Thames water f. From whence we may deduce that 
graſſes and corn, during the time of their growth, abſorb 
about one half their weight of water each day if the weather 
be favourable. Secondly, That the water they thus paſs nou- 
riſhes them merely as water, without taking any foreign ſub- 
ſtance into the account; for 3000 grs. of rain-water, in Doctor 
Woodward's experiment, | afforded an increaſe of 17 grains, 
whereas by Margraaff's experiments 5760 grs. of that water 
contain only 4 gr. of earth FT. But, Thirdly, It alſo follows, 
that water contributes ſtill more to their nouriſhment when 
it conveys to them earthy. and ſaline particles, as ſpring and 
Thames waters do. 


Tk manner in which pure water contributes to the nou- 
riſhment of plants, beſides the ſervice it renders them in diſtri- 
| buting the nutritive parts throughout their whole ſtructure, 
and forming, itſelf, a conſtituent part of all of them, may be 


underſtood from modern experiments. Doctor Ingenhouz and 
Mr. 


91 Hales, 9. 10. 15. 2 Phil. Tranſ. Abr. 716. t 2 Margr. 6. 70. 


LONG 
/ 
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Mr. Senebier have ſhewn (that the leaves of plants expoſed to 
the ſun produce pure air; now water. has of late been proved 
to contain about 87 per cwt. of pure air, the remainder being 
inflammable air. Water is then decompoſed by the aſſiſtance of 
light within the vegetable; its inflammable part is employed in 
the formation of oils, refins, gums, &c.; its pure air is partly 
applied to the production of vegetable acids, and partly expelled 
as an excrement. | 33 


Maxx indeed have aſſerted that water is the ſole food of 
vegetables; and among the experiments adduced to prove ff , 
that of Van Helmont, quoted by the illuſtrious Mr. Boyle “, 
is by far the moſt ſpecious. He planted a trunk of willow 
weighing 5 lb. in an earthen veſſel filled with earth dried in 
an oven, and then moiſtened with rain water; this veſſel it 
appears he ſunk in the earth, and watered partly with rain 
water and occaſionally with diſtilled ; after five years he found 
the tree to weigh 169 1b. and the earth in which it was planted, 
being again dried, to have loſt only 2 oz. of its former weight, 
though the tree received an increaſe amounting to 164 Ib. 


Berore I proceed to the explication of this experiment, I 
muft remark ſome circumſtances attending it: Firſt, that the 
weight of the earth contained in the veſſel at the commence- 
ment and at the end of five years could not be exactly com- 

8 


* 2d Shaw's Boyle, 240. 
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pared, becauſe the ſame degrees of deſiccation could not be 
exactly aſcertained, and becauſe many of the fibrillæ of the 
roots of the tree muſt have remained in the earth after the 
tree was taken out of the veſſel, and theſe muſt have prevented 
the true loſs of earth from being perceived. Secondly, that the 
earthen veſſel muſt have frequently abſorbed water impreg- 

nated with whatever ſubſtance it might contain from the ſur- 
rounding earth in which it was inſerted, for unglazed earthen 
veſſels cafily tranſmit moiſture, 1ſt Hales 5, and Tiller's Mem. 
Par. 1772, page 298, 304, 8vo. Thirdly, as it e that the 
pot was ſunk in the earth and received rain water, it is pro- 
bable that diſtilled water was ſeldom uſed. 


Fe 8 being conſidered, it will eaſily be made 
to appear that the rain water abſorbed by the tree contained 
as much earth as the tree can be ſuppoſed to contain. 


FixsT, The willow increaſed in weight 164 Ib. in five years, 
that is, at the rate of 2,71b. nearly per month, and it being an 
aquatic it cannot be ſuppoſed to paſs leſs than its own weight of 
water each day during the fix vegetating months. In the firſt 
month therefore it abſorbed and paſſed c 30 1 5olb. and as each 
pound of rain water contains 4 gr. of earth, 50 grs. of earth 
muſt have been depoſited in the plant, and allowing no more 
than 50 grains for the depoſite of each of the ſix months, we 
ſhall have 50x6=30o for the depoſite of the firſt year; but at the 
end of the firſt year the plant gains an acceſſion of 321b. there- 

fore 
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- fore in each of the fix ſummer months of the ſucceeding year 


it paſſes x 373o0=1101b. of water, and receives a depoſite of 
310 grains, and at the end of the ſecond year the depoſite amounts 
to 2220 grains. At the commencement of the third year the 
tree gaining a farther. acceſſion of 32 lb. muſt weigh 69lb. and paſs 
in each of the ſummer months 69x30=270 lb. of water, and 


receive a depoſite of 690 grains, which multiplied into 6=4140 
grains. At the commencement of the fourth year the tree ſtill 


gaining 32 lb. muſt weigh 101 lb. and if it paſſes 101x30 in 


each of the ſummer months it muſt gain a depoſite in each of 
tolo grains of earth, and at the end of the year 6060. At the 
commencement of the fifth year it weighs 133 Ib. and gains at 
the end of the ſix months 23940 grains of earth. The quanti- 
ties of earth depoſited each year exceed 5 Ib. avoirdupoiſe, a 
quantity equal to that which 169 1b. of willow can be ſuppoſed 
to contain; for the commiſſioners employed to inſpeR the fabri- 
cation of ſalt-petre in France, having examined the quantities of 
aſhes afforded by trees of various kinds, found that 1000 1b. of 
fally, a tree much reſembling the willow, afforded 281b. of aſhes, 
and conſequently 1691b. ſhould produce 4,74. I do not give 
this calculation however as rigorouſly exact; it is certain that if 
the depoſite left at the end of every month were exaQly taken 
the total would exceed the quantity . juſt mentioned, but that 
found even by this rude mode ſufficiently proves that water 
conveys a portion of earth into vegetables equal to any that the 
experiments hitherto made can prove to exiſt in them, 


As 


3 


As to the coal or carbonaceous principle which this willow 
muſt alſo have contained, it is probable that much of it exiſted 
in the earth in which the willow grew; ſome is icdntained in 
all moulds or vegetable earth, and as we are not'told what ſort 


# 
- * ü 


of earth Van Helmont uſed, we may well ſuppoſe it was good 
vegetable earth, its quantity amounting to 200lb. This principle 
may alſo have been contained in the water, for the pureſt rain 
water contains ſome oleaginous particles, though in an exceeding 
ſmall proportion, as Mr. Margraaf has obſerved if, and all oil con- 
tains coal. Some alſo may have paſſed from the ſurrounding 
vegetable earth through the pores of the earthen veſſel. All 
the other experiments, adduced to prove that water is the ſole 
food of plants, may be explained in the ſame manner. Grains 
of wheat have been made to grow on cotton moiſtened with 
water; each produced an ear, but that ear contained but one 
grain“. Here the carbonaceous ſubſtance was derived from the 
grain and afterwards diffuſed and tranſported through the whole 
plant by the water abſorbed ; for it muſt be obſerved that grain, 
like an egg, contains much of the nouriſhment of its future off- 
ſpring—it is thus that tulips, hyacinths and other plants, Ines 
and grow in mere water. 


Tas earth contained in rain-water is united partly with 
the nitrous and marine acids, as Margraaf has ſhewn, but far 
the greater part only with fixed air; for the feeble traces of 
the two former acids could not hold in ſolution the 100 grains 
of earth which he found in 3oolb. of rain-water. N 

. . Yo 


+ 2d Marg, 1 5, 90. * 2d Young's Annals, 487. 
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By far the greateſt proportion of vegetable ſubſtances conſiſts 
of water 30 according to Mr. Young and Ruckert graſs loſes 
about + otits weight on being dried into hay . Dr. Hales 


found a ſun- flower plant, which weighed 48 ounces, to loſe 36 


ounces by drying in the air during thirty days , and conſequently 
to have loſt 3 of its weight: even vegetables, to appearance 
thoroughly dry, contain from + to 4 of their weight of water . 
This water is not all in a liquid ſtate, but by the loſs of much of 
its ſpecific heat is in great meaſure ſolidified. 


Of Coal, or the Carbonic Subſtance, 


To Mr. Haſſenfraz we owe the diſcovery, that . coal is an 
effential ingredient in the food of all vegetables; though 
hitherto. little attended to, it appears to be one of the primeval 
principles, as antient as the preſent conſtitution of our globe: 
for it. is found in fixed air, of which it conſtitutes above + part ; 
and fixed air exiſts in limeſtones and other ſubſtances, which date 
from the firſt origin of things. 


Coal not only forms the reſiduum of all vegetable ſubſtances, 
that have undergone a ſlow and ſmothered combuſtion, that is, 
to which the free acceſs of air has been prevented, but alſo 5 
of all putrid vegetable and animal bodies; hence it is found in 
vegetable and animal manures that have undergone putrefaction, 
and 


* 2d Young's An. 26. 2d. Ruckert 139. 
+ 1ſt Hales, 8. 
1 Ruckert 28. Seneb. Encyclop. Vegetation, 5 
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and is the true baſis of their amelliorating powers; if the water 
that paſſes through a putrefying dunghill be examined it will 
be found of a brown colour, and if ſubjected to evaporation 
the principal part of the reſiduum will be found to conſiſt of 
coal *. All ſoils ſteeped in water communicate the ſame colour 
to it in proportion to their fertility, and this water being eva- 
porated leaves alſo a coal, as Mr. Haſſenfraz and Fourcroy atteſt +. 
They alſo obſerved that ſhavings of wood being left in a moiſt 
place for nine or ten months began to receive the fermentative 
motion, and being then ſpread on land putrefied after ſome. 
time and proved an excellent manure 1. Coal, however, cannot 
produce its beneficial effects but in as much as it is ſoluble in 
water; the means of rendering it ſoluble are not as yet well 
aſcertained ; nevertheleſs it is even now uſed as a manure, and 
with good effect F. In truth the fertilizing power of putrid, 
animal and vegetable ſubſtances were fully known even in the 
remoteſt ages, but moſt ſpeculatiſts have hitherto attributed 
them to the oleaginous, mucilaginous, or ſaline particles then 
developed, forgetting that land is fertilized by paring and burning, 
though the oleaginous and mucilaginous particles are thereby 
conſumed or reduced to a coal, and that the quantity of mucilage 
oil or ſalt in fertile land is ſo ſmall that it could not contribute 
the roooth part of the weight of any vegetable, whereas coal 
is ſupplied not only by the land but alſo by the fixed air com- 
bined with the earths, and alſo by that which is conftantly ſet 
looſe' by various proceſſes, and ſoon precipitates by the ſuperiority 


of its * gravity, and is then condenſed in, or mechanically 
U 2 abſorbed 


N 14 An.. Chy. 86. f Ibid, 4 Ibid. 5 rannte Aditals. 
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abſorbed by | ſoils, or contained in dew. Lands, which contain 
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iron in a ſemicalcined ſtate, are thereby enabled to decompoſe 
fixed air, the iron, by the help of water, gradually attracting the 
purè air which enters into the compoſition of fixed air, as Mr. 
Gadolin has ſhewn *; a diſcovery which appears to me among 
the moſt important of theſe later times; but theſe calces of 
iron may again be reſtored to their former ſtate by union with 
oleaginous ſubſtances, as Mr. Beaume has noticed, and this is 
one of the benefits reſulting from the application of dung before 
it has fully putrefied f. Hence we may underſtand how foils 
become effete and exhauſted, this effect ariſing in great meaſure 
from the gradual loſs of the carbonic principle depoſited by 
vegetable and animal manures, and from them paſſing into the 
growing vegetables, and alſo from the loſs of the fixed air con- 
tained in the argillaceous part of the ſoil, which is decompoſed 
by vegetables, and from the calcination of the ferruginous particles 
contained in the ſoil. I ſay in great meaſure, becauſe other 
cauſes contribute to the diminution of fertility, which ſhall pre- 
ſently be mentioned. Hence alſo we ſee why lands paſtured 
remain longer fertile than thoſe whoſe vegetable crop is carried 
off, as much of the carbonaceous principle is reſtored by the ex- 


crements of the paſturing animals - - why fome crops exhauſt | 


more than others, becauſe corn, and particularly wheat, contains 
more of the carbonic principle than graſſes, and very little of 
its exuviæ are left behind - - - Why fallows are of ſome uſe, 
as the putrefaction of the roots of weeds and the abſorption of 
fixed air by clays, are thereby promoted - - - - why vegetables 

| thrive 


* 1ſt Chym. Ann. 1791. 53. 
+ The afhnities of coal and iron to pure air vary with the temperature. 


. | 


thrive moſt in the vicinity of towns, becauſe the carbonic princi- 
ple is copiouſly diſperſed by the ſmoak of the various combuſtibles 
conſumed in inhabited places—why ſoot is ſo powerful a manure— 


why. burning the clods of graſſy land contributes ſo much to its 


fertility, and then only when the fire is ſmothered and coal pro- 
duced, beſides many other agricultural phænomena too tedious to. 
relate; but I muſt not omit that, the phoſphoric acid is found 


in coal, and this enters into the compoſition of many vege- 


tables. 


Tas quantity of coal in vegetables is various according to their 
various ſpecies, age and degrees of perfection; wood and corn. 
contain moſt, graſſes leaſt. Wiegleb found dry beech wood to. 
contain about + of its weight of coal -. Weſtromb found 7rife- 
lum pratenſe, a ſort of clover, to contain about ;; hence after 


water it is the moſt copious ingredient in vegetables. 
3 


Of Earths. 


5 


Taz next moſt important ingredient to the nouriſhment of 


plants is earth; and of the different earths the calcareous ſeems 
the moſt neceſſary, as it is contained in rain-water ; and, abſo- 
lutely ſpeaking, many plants may grow without imbibing any 
other. 
Mr. Succow in pounded fluor ſpar, or ponderous: ſpar, or gyp- 
ſum ; but Tillet owns it grew very ill; and Haſſenfraz, who. 
repeated this experiment, found it ſcarcely grow at all when the 

5 | - = Sold 538 aha: 


„ber die alkalis, p. 76. + Mem. par. 1772. 301. 8vo.. + iſt 1ſt Chym. An. 17584; 


' " 


Mr. Tillet found corn would grow. in pounded glaſs +; 


+ * 
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glaſs or ſand were contained in pots that had no hole in the 
bottom through which other nutritive matter might be con- 
veyed. It is certain, at leaſt from common experience, that 
neither graſſes nor corn grow well either in mere clay, ſand or 

chalk, and that in vegetables that grow moſt vigorouſly, and in 
a proper ſoil, three or four of the ſimple earths are found. Mr. 
Bergman, on the other hand, aſſures us he extracted the four 
earths, the filiceous, argillaceous, calcareons and muriatic, in dif- 
ferent proportions from the different ſorts of corn“ . Mr. 
Ruckert, who has analyzed moſt ſpecies of corn and graſſes, found 
alſo the four above-mentioned earths in various proportions in 
all of them. Of his analyſis I ſhall here give a ſpecimen, com- 
prehending however the calcareous and muriatic in the ſame 
column, as this laſt ſcarcely deſerves particular notice: : 


One hundred parts of 


The lixiviated aſhes ] contained of Silex. Calx. Argill. 
of Wheat - mag 48 parts 37 15 
Oats = — "5. a6 6 
Barley 69 16 15 
Bere 65 ; 8 25 10 
Rye 655 8 
Potatoes — 4 ; > 0. 
Red Clover 1 37 | 33 30 
r nee. aa M. 


25 $ Bergman, 94, 98. Scheffer Worles, ſec. 172. 
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Mx. Rocker is perſuaded that earth and water in proper 
proportions form the ſole nutriment of plants; but Mr. Giobert 
has clearly ſhe wn the contrary, for having mixed pure earth of 
alum, ſilex, calcareous eartu and magneſia in various propor- 
tions, and moiſtened them with water, he found that no grain 
would grow in them; but when they were moiſtened with water 
from a dunghill corn grew in them proſperouſy . Hence the 
neceſſity of the carbonic principle is apparent. 


TEE abſolute quantity of earth in vegetables is very ſmall. 
Dr. Watſon infornts us that 106 avoirdupoiſe pound = 1696 028. 
of oak, being carefully burned, left but 19 ozs. of aſhes, and from 
theſe. we muſt deduR 1,5 for ſalt, then the earthy part amounts 
only to 17,5, that is, little more than one per cwt. The com- 
miſſioners appointed to inſpect the ſaltpetre manufactory found 
nearly the ſame reſult, namely 1, 2 per cwt. in beech o, 453, and 
in fir only 0,003. Hence we need not wonder at trees growing 

among rocks where ſcarce any earth is to be ſeen; but in the 
ſtalks of Turkey wheat or maize they found 7 per ct. of earth, 
in ſun- flower plant 37 +; ſo that, upon the whole, weeds and 
eulmiferous plants contain more earth than trees do. Mr. 
Weſtromb found trifolium pratenſe to contain about 4,7 per cwt. 
of earth, of which 2 per cwt. was mild calx, nearly 2 more ſilex, 
o, argill, together with a ſmall proportion of phoſphorated iron, 
calx of iron and manganeſe 1. 


SINCE 


I Encyclop. Vegetation, 274 + See 3 Tranſ. Royal Iriſh Academy. 
t it Chy. An. 1787. | | 
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StxcE plants derive ſome proportion of earth from the ſoil 
on which they grow we cannot be ſurpriſed that theſe ſoils 
ſhould at length be exhauſted by crops that are catried off, ſuch 
as thoſe of corn and hay, particularly the former; even lands 


paſtured muſt at laſt be exhauſted, as the excrements of animals 


do not reſtore the exact quantity that the animals have conſumed ; 

and hence the utility of mucks, as the reſtoration is performed 
by more animals than have been employed in the conſumption. 
Hence alſo a ſucceſſion of different crops. injures land leſs than 


a ſucceſſion of crops. of the fame kind, as different proportions 


of the different earths are taken up by the different vegetables. 
Finally, we may hence derive the utility of marling land, as the 


deficient earths are thereby replaced. This ſubject admits of 2 


more preciſion than has been hitherto imagined, and may even 
be ſubjected to calculation. The abſolute quantity and rela- 
tive proportions of the various earths in an acre of Tand may 
be determined, ſo may that i in the crops of different vegetables; 
and by comparing both, the time alſo may be found in which 
the land muſt be exhauſted, unleſs renovated by various manures z 
thus the neceflity of marling, the kind of marle or other ma- 
nures, and the quantity neceſſary to an acre ; of land | my be very 


neatly aſcertained. 


EarTHs cannot enter into plants but in a ſtate of ſolution, or 
at leaſt only when ſuſpended in water in a ſtate of diviſion as 
minute as if they had been really diſſolved. That filiceous earth 
may. be ſuſpended in ſuch a ſtate of diviſion appears from various 
experiments, particularly thoſe of Mr. Bergman, who found it 


thus diffuſed in the pureſt waters of Upſal; r it is equally cer- 
tain 


| T 161 1] 
tain that it enters copiouſſy into vegetables. Both his experi- 
ments, and eſpecially thoſe of Mr. Macie, | eſtabliſh this point. 
beyond contradiction®. . Argillaceous earth may alſo be ſo finely 
diffuſed as to paſs through the beſt filters, ſo alſo may calx, as 
appears from the quantity Margraaf found in the pureſt rain 
water. This earth is even ſoluble by means of an exceſs of 
fixed air in about 1400 times its weight of water. It may alſo 
be and moſt frequently is converted into gypſum by the vitriolic 
acid which moſt clays contain, as Mr. Morveau has ſhewnt, and 
then it is ſoluble in 500 times its weight of water.- 


- VEGETABLES not only require food, but alfo that this food be 
duly adminiſtered to them; a ſurfeit is as fatal to them as abſo- 
Jute privation. Doctor Hales obſerved that a young pear-tree, 
whoſe roots were ſet in water, abſorbed a ſmaller quantity of it 
every day, the ſap veſſels being ſaturated and clogged by it; and 
Mr. Miller found that too much water rotted the young AY of 
the roots as faſt as they puſhed out f. Saturated ſolutions of 
dung appeared to Mr. Du Hamel equally hurtful $. Now the 
preſervation and due adminiſtration of this liquid food is effected 
by due proportions of the ſimple earths and their looſe or con- 
denſed ſtate. Their ſituation in other reſpects being the ſame, 
thoſe that abound i in the argillaceous principle are the moſt reten- 
tive of water: thoſe that abound in the coarſe ſi liceous, leaſt— 
the calcareous being intermediate between both; various ſpecies 
| Vor. 9 58 J 013 £11 2 : L 51 X . Mi an a of 
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of vegetables requiring various quantities of water and other 
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food; hence it is that every ſort of ſoil bears vegetables pecu- 
liarly adapted to it, while others do not grow at all or but ill in 
it. By the RTE of Mr. * we find that bolt * 


2 MR takes up 2, 5 times its weight of water when faturated fo 
as to let none 


* 


Ll 7-42.21 
Magneſia - 1,05 wa 
Chalk — 5& 5 ; 1 Tas, of LO ne 


Siliceous ſand 0,25 | ye OLE): 70008 


F iced Air. 


11459 9 x7 585 WT. 


E _ do not chains but po” frequently, perith, - -whe 


WT by an atmoſphere of fixed air, has long been ob- | 
ſerved by that great explorer of the moſt hidden proceſſes of 
nature, Doctor Prieſtley; but that fixed ait imbibed by the roots 


is favourable to their growth ſeems well eſtabliſhed by the expe- 
riments of Doctor Perce val of Mancheſter, and fully confirmed 


by thoſe of Mr. Ruckert. This laſt- mentioned philoſopher planted 
two beans in pots of equal dimenſions filled with -garden 


mould. The one was. watered . almoſt. daily with diſtilled, the 


other with water impregnated with fixed air in the proportion of 


4 cubic inch to an ounce of water; both were expoſed to all 


the influences of the atmoſphere except rain. The bean treated 


with aerated water appeared oyer ground nine days ſooner than 
that moiſtened with - diſtilled: - ones: and produced 25 beans, 


whereas 


1 1 1 
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whereas the other pot produced only 15. The fame experiment 
was- made on ſtock july- flowers and other plants with equal 
ſucceſs . The manner in which fixed air acts in promoting 
vegetation ſeems well explained by Mr. Senebier: he firſt diſ- 
covered that freſh leaves expoſed to the ſun in ſpring - water, 
or water ſlightly impregnated with fixed air, always produce 
pure air as long as this impregnation lafts; but as foon as it is 
exhaufted, or if the leaves be placed in water out of which this 
air has. been expelled by boiling, they no longer afford pure 
air f; from whence he infers that fixed air is decompoſed, its 
carbonic principle retained by the plant, and its pure air expelled. 
It appears to me alſo, by acting as a ſtimulant, to help the 
decompoſition of water. Mr. Haſſenfraz, indeed, denies its 
decompoſition, but his arguments do net appear to me con- 
cluſive, for reaſons too tedious and technical to mention here. 
The vitriolic acid contained in various clays brought into multi- 
plied contact with calcareous earth by the agitation of ſoils in 
agricultural operations, and the motion of the roots, gradually 
ſets looſe the fixed air contained in this laſt mentioned earth; 
that portion alſo of this earth, which is by vater introduced 
into the plant, is decompoſed, and its air ſet looſe by the vegetable 


acids of the plant. 
"405 Of Saline SubSances. 


SALine ſubſtances (gypſum and phoſphorated calx excepted) 


ſeem to ſerve Ss as they do animals, rather as a condi- 
X 2 mentum, 


* 2d Chy. An. 1788, 399- + Sur Vinluence de la Lumiere & 41 Roſier, 206. 
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mentum, or promoter of digeſtion, than as a pabulum. This iden 
is ſuggeſted by the ſmallneſs of their quantity, and the offices 
they are known to perform. Their quantity is always ſmaller 
than that of earth, and this we have already ſeen to be ex- 
ceeding ſmall. . pf | e 


Thus one thouſand pound of 1 
Oak gives of ſaline matter only 1, 


: 
a 
N 4 * - . 
m | "© E L 5 4 | 
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1 . — - 2 8 0,45 
Vine branches 33215; £11} 109 © mart | | 


= + 


apes! . ._ 355 
Stalks of Turkey wheat :: r 8 17% 22 
1 - - | - . 
Fumitory - „ biin Tem Qt mn gt 3 nel 

| Trifolium pratenſe = ot 0,78 | 
Vetches * DE NE - 27,5 
| : Beans with their ſtalks WY; 20, 


* 


Ix all the experiments hitherto made the proportion of ſaline 
matter to the earthy has been found ſmalleſt in woods. In 


other 


* 3 Ruck. 49. 4 


5 E416 ] | 
other plants generally as 1 to 1,3, 1,5, or 2; however, Mr. 


Rucker: has matked ſome exceptions, which I ſhall mention as 
worthy -of notice. | 


* 


Proportion Saline Subſlances to the Earthy. 


In Hemp — as 1 to 8. 


Flax 3 nearly. 
Parſnips - HE E 
Potatoes = 31 
Tur nis 2232 to 3,33 
„„ v5 ns,” © Me: 
IO os ho LR. 
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Tursx proportions have ſome analogy with the quantity and 
ſort of manure proper to be employed in the cultivation of 
theſe” plants and the ſucceſſion of crops. ' But I ſhall enter no 
farther into this ſubject, as it would lead me too far from the 
preſent obje of enquiry. 


Taz ſalts generally extracted from the aſhes of vegetables 
are tartar vitriolate, Glauber's ſalt, common falt, falt of ſylvius, 
gypſum, phoſphorated calx, and fixed alkalis. 


_ ALKALIs 


[ 166 . 
cow ſeem to be "A product of che 6 pid b. 


buſtion, and partly by the vitriolic and marine acids. Weſtromb 
found tartar vitriolate and digeſtive. ſalts in the juicos of trifolium. 


GrysvM probably exiſts in greater quantity in plants than it 
appears to amount to after combuſtion and lixiviation; much 


of it muſt be decompoſed during combuſtion, and ſtill more 


during lixiviation, by the alkalis exiſting in the: ſolution. Thus, 
the apparent Wen of tartar vitriolate is increaſed. | 


en Cal x is found in greateſt, quantity in wheat 


where it contributes to the formation of the animal gluten. 
Hence in rainy years the quantity of gluten im wheat has been 


obſerved to be ſmaller*. . Hence the excellence ef bone-aſhes 


as a manure for wheat, and hence wheat ſucceeds beſt after 
clover if the clover be fed off, but not if it be mowed , as 
much of the pho; 3 acid is communicated 888 the dung 
N animals. | | 


; Tus en of tartar vitriolate ſeems to be, that it ptomotat 


* 2d Witwer's. Difſertations, 163. 
1 2d Young's Annals, 36, 3). 
1 * P- 1% 
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either none or ſcarce'any is found ir the: ſbib, or in min- water, 


while in the vegetable they are moſt probably neutraliaod, partly bx 
vegetable acids which are decompoſed in the proceſs of com- 
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7 the Conſtitution of Pr Soils, and the Method of efimating 
their F. SM, 


Tae moſt. fertile ſoil is that which, contains the greateſt quan- 
tity of the food of thoſe vegetables that nouriſh men and uſeful 
animals, and adminiſters at to them h due economy. | 


or Tur firſt n requiſite therefore to a fruitful foil i is, that 
it contain a, ſufficient quantity of the three or four. ſimple earths 
abovementioned, and of the . ſoluble carbanaceous principle. The 
other-requiſites are, that the proportion of each, and general 
texture of the ſoil, be ſuch as to enable it to admit and xetain- 
as much water as is neceſſary to vegetation, and no more. 


2 


Now we haye already ſeen. that the retentive powers of ; 
moiſture are very different in the- ſimple earths : therefore the : 
proportions in which the fertitity of a ſoil requires them to be 
mixed ' muſt be different in climates and countries that differ 
conſiderably in meiſture; in the dier they\muſt be ſuch as are 05 
moſt retentive, in the mozfer ſuch as ſuffer it to paſs or S en : 
more eaſily. 


8 * 


Gu ** 


Tas ſame remark extends to ſituation. Lands on a plain 
mould be ſo conſtituted as to be leſs retentive of water than thoſe 


ſituated on a declivity, as is very evident. „ 3 
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So 1 2 that have a retentive or imperg bie ſubſoil ſhould 


be differently conflituted from thoſe that have, one leſs retentive 
or more permeable. The time of the year in which rain moſt 


e falls may alſo be worthy of notice. 


Tusss Ara muſt undoubtedly modify the concluſions 
Ms may be drawn from the experiments I ſhall now relate. 


F =o Aale of a fertile Soil i in a very rainy cn, N e | 


+ 9s 


Ma. GroBERT has . to the le the anale 
of a fertile ſoil in the vicinity of Turin, where it rains yearly 
above 40 inches on the ſquare foot. He found 11b. of it to con- 
"tain from 20 to 30 grains of extractive matter. Which flamed 
And burned, and therefore was a coal ſoluble in water; 26 lb. 
of it cotitained 1808 grains of water. The Es earths" were in 


” Fe 


the following proportion 1 * 1 36 £57 
Silex from — 77 to 79 


„ 'F - : 
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Hence the pound ſhould contain n.. 
Carbonic matter — — 25 


. 4 1 
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* Encyclop. e 276. 
-+ The Turin medicinal pound is divided like the Troy, Sa contains the ſame num- 


| ber of grains, 
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Silex, from 4362 to 4475 


Argill — 509 — 793 
Calx _—_ 283 — 679 


He alſo found it to contain a great deal of air (about 19 grains) 
of which + was fixed, and the remainder heavy inflammable air ; 
but no volatfle alkali. 


Tas weight of a bis foot of this ſoil does not appear, nor 
is its ſpecific gravity given; hence neither its texture, nor the 
quantity of each ingredient, can be directly aſcertained; yet from 
the neceſſity of its being in ſome degree open, and the weights 
of good ſoil found by Mr. Fabroni *, I conclnde its ſpecific 
gravity cannot exceed 1,58; then a cubic foot of it ſhould weigh 
about 120lb. troy, or 100 avoirdupois. 


* leſs fertile ſoils Mr. Giobert found the proportions of 


Silex from 48 to 8 
Argill — 7 — 22 
Calx — 6 =— 11 


Hence the troy pound contained of 
Silex from 2916 to 4528 
Argill — 396 — 1245 
Cals — 339 — 622 


allowing 100 grains for moiſture, as either the calx or argill exceeds 
the proportions in more fertile lands. 


Vor. V. Y | Tir 
bt 8 Young's Annals, 174 
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Tus ſpecific gravity of theſe ſoils is not given, but it probably 
excceds or falls ſhort of that of the more fertile ſoils. - | 


\ 


In Barren Soils. 


The proportions or Silex from 42 to W 
Argil . 20 — 30 
Calx — 42 20 


Hence Gs "OP pound contained, allowing for water 1 120 grains, 
Silex 1000 2368 to 4963 | 5 gs 
- Argil — a — e band. et; boop o 
Calæ — 205 e e a 


<A... 8 8 - - þ 
s COL IO JILELET i 


Tux ſpecific gravity of theſe ſoils is not given, | how it pro- 
bably is either much above or much below that of the former, 


as they are either too cloſe or too open. Mr. Fabroni found that 
of barren ſandy land 2,2 . | 375 | 


NorTe alſo, that if the proportion py water be different from 
that here ſuppoſed, the contents of the "oy pound will alſo be 
different, but may Wah be rectiſied. 


9 * 
F 
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Pt of a fertile Soil kin the fall f Rain is 24 Inches. 


Ma. BexcMan found that a fertile ſoil, ſituated on a plain, 
where the yearly fall of rain amounts to 15 Swediſh (chat ĩ is 23,9 


Engliſh inches) contained ow "_ dr. three of ſiliceous ſand, 
ri Gegner 3:f two 


eee 


two of calcareous earth, and one of magneſia (in all ten parts), 
but. the laſt not being of abſolute Seca may be annexed to 
the calcareous. 5 


Tax compoſition of the clay he does not expreſsly mention, 
but we may ſuppoſe it ſuch as moſt frequently occurs, contain- 
ing 66 per cwt. of fine ſiliceous ſand and 34 of of mere argill, 
conſequently 0,40 of it contain nearly 14 of mere argill, and o, 26 
of fine ſiliceous ſand. | 

Tux filiceous ſand, mentioned by Mr. Bergman, is what we 
call gravel (conſiſting of ſtone from the ſize of a pea, or leſs, 
to that of a ag and thus he himſelf explains it *; this amounts 
to 30 per cwt. - - Xi.) 
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Hence we may ſtate the a 6 e ths + 
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Tux uſe of the gravel is to keep the ſoil open and looſe, 
a circumſtance, e neceſſary, as I have before . 
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Tur «eg gravity is not given, but ſhouſa not much exceed 


# & 44 4 


Tae proportion in a troy pound, ſuppoſing the quantity of 
water and coal not to exceed 100 grains, ſtands A an 


fractions:  ©6 -iltt ano 389- 1997 60-2 
| | Þ | | 1 i! 1 $1 Tc he | a3 2 1 00 
Gravel — * 1698 5 
631 7.10 
Fine ſand - 285 I N K 
| c 
— 0 | . | (10531 5 "S ws 11 
| Argill „ — 292 . 
1 „ — 8 e oe 0 
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Here we ſes the quantity of WY much, greater, than in the 
ſoil of Turin, where the fall of rain is greater; for in the drier 
climates there is à neceſſity to retain the rain; and the argill if 
increaſed would retain it too long and too much; and, beſides, 


enters very ſparingly into the conſtitution of N 


— 


Tas following experiments were net Is Mr. Tillet at Paris, 
where the fall of rain amounts to 20 inches at an average. 


He filled with mixtures of different earths à number of pots 
twelve inches in diameter at the top, ten at bottom, and ſeven 


or eight deep; it appears alſo that they were ſo porous as to 


abſorb moiſture, and that they v were 3 at the bottom; 
theſe 


* 5 . * 4 
, - * r 
r 4 * — 86 54 14. It $23. 9 , 2 1 2 
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theſe he buried up to the ſurface in a garden; ſowed in each 
ſome grains of wheat, and then abandoned them to nature. 


Fertile Mixturet. 


1. Taz firſt mixture he found fertile conſiſted of z of the 
potters clay of Gentilly = 0,375 + of the parings of lime- 
ſtone and 4 of river ſand = 0,25. In this the corn grew very 
well for three years, that is, as long as the experiment laſted. 


As potters clay is not pure argill, and as Mr. Tillet does not 
mention the proportion the mere argillaceous part bore to the 
ſiliceous,” I moſt ſupply this defect, by ſuppoſing this clay to 
contain near Z its weight of pure argill, as it is clay of this 
ſort that potters generally chuſe, and that of Gentilly is eſteemed. 
one of the beſt. Both the TEE and fee, he tells us, were 
pulverized, that they might more etacłly incorporate when 
mixed. Then the centeſimal proportions will ſtand thus: 
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Tux quantities in the troy pound, ſuppoſing the water, '&c. to 
amount to 100 grains, are, 


2d. Tars contained 2 of potters clay, 4 WE: 7 limeſſone, 


The  centeſimal proportions are, 
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Ix the troy pound, ſuppoſing the quantity of water to amount 
to 100 grains, the quantities of the three earths will be, 


Coarſe Silex 2122 


F iner 


' 

' 
I 
\© 
tv 


Argill - - - | bas 
Calx — - - 2122 


Hence we ſee that in the drier countries, where the fall of rain 
is but 20 inches, the ſoil, to be fertile, muſt be cloſer, and the 
quantity of calcareous earth much increaſed, and that of the fili- 
ceous much diminiſhed. Thus, in the climate of Turin, where 
the fall of rain exceeds 40 inches, the proportion of filiceous earth 
is from 77 to 80 per cwt. and that of calcareous from 9 to 14, 
to ſuffer this exceſs of rain more eaſily to evaporate. In the cli- 
mate of Upſal, where the fall of rain is 24 inches, the proportion 
of ſilex is only 56 per cwt. but that of calx is 30; and in the 
climate of Paris, which is ſtill drier, the proportion of ſilex is 
only from 46 to 5x, and that of calx 3), 5 per cwt. and hence we 
may perceive the neceſſity of attending to the average quantity 
of rain to judge of the proper conſtitution of fertile lands on 
fixed principles. The quantity of rain differs much in different. 
parts of the ſame kingdom, but in general in Ireland I believe it. 
to be between 24 and 28 inches on an average. 


IN 


l 
Is the two laſt mixtures the proportions vary conſiderably : The 
firſt may ſerve as a model for the heavier ſoils, and the ſecond for 
the lighter. In theſe and the following experiments the carbonic 
principle ſeems to have been extracted from the ſurrounding gar- 
den mould with which the pots commu by means of their 
perforation at bottom. 


- 


Barren Mixture: 


FiRSsT. 


Ms. TrLLET, in his ſixth and eighth experiment, mixed 3 of 
| potters clay with 4 of parings of limeſtone and 4 of fine ſand; 
| the only difference between this mixture and that of the firſt 

experiment was, that in the firſt experiment coarſe fand was 
uſed and in this ine, yet the former was fruitful in the higheſt 
degree ; but in this the grain profpered indeed the firſt year, 'but 
ſickened in the ſecond, and failed in the third the proportions 
have been already ſtated. Here we have a clear proof of the ne- 
ceflity of an open texture in * without which the beſt propor- 
tions are uſeleſs. 


SECOND. 


In his thirteenth experiment he employed a mixture of + potters 
clay, + coarſe ſand and 4 marle. The corn grew well the firſt 
year, poorly the ſecond, and decayed the third. The compoſition 
of the marle is not mentioned ; but ſuppoſing it to contain 70 


0 per 


| Ct WF. 


per ct. of calx, ag 30 of clay, of which the al is " argill 
it would form one of the richeſt ſorts of marles. The centeſi mal 
proportions of this mixture ſhould be, 


Silenn 5014864 
Argill - 11 7 8=19 
Calx 8 17 


And in the troy pound, ſuppoſing the water, &c. to amount to 
100 grains, the quantities will be, 


„ 3622 | 
- ; — 107 5 
- — 962 
3 


Taz ſterility of this mixture ſeems to proceed from a defect 
of calcareous carth. If we ſuppoſe the marle poorer in that earth 
the defect will be ſtill greater. The retentive powers of the dif- 
ferent earths with reſpe& to water being expreſſed by the quan- 


tities which each can retain without ſuffering any to drop, -as 


above ſaid, and the quantities retained by the mixed maſs of theſe 
earths being proportional to the reſpective quantities of each, 
Vol. V. 2 it 


| 1 19 8 1 b 

it ſhould ſeem that in fertile ſoils, where the fall of rain is from 
20 to 30 inches, this power ſhould not exceed 70 nor fall ſhort 
of 50 per cent. It were of great conſequence to ſettle this point 


with preciſion, but to do this would require more numerous ex- | 
periments. To explain my meaning I ſhall give one example. 


2 .» 
- P— ! 
5 2 
3 


Of the retentive Power of the fertile Soil mentioned 4 


= a 


Mr. Bergman. 

Tears ſoil a we have already ſeen, Silex - 56 
Argill 
. Car 15 e 8 0 


the retentive 1 of 100 parts gien '= 25 44 
. | bau. 2250 | 
| : Catx = 50 
Conſequently che tent ve power of 56 parts Silex 13 


14 — Argill=35 
30 — ' Cabs =15 
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Taz conſtitution of the Iriſh fertile ſoils has not * aſcer- 
tained, nor has the average annual quantity of rain been deter- 
mined here; indeed the ſolution of the queſtion propoſed by the 
Academy does not ſtrictly require it ſhould, not having been 
limited to any particular country; but I ſhould ſuppoſe its beſt 

ſoil 


* E 
* 4 q7 g 
th 4 } 


os 7 


ſoil to approach to the nature of that of Upſal, the fall of rain 
being probably between 24 and 28 inches. In 1792, which was 
reckoned remarkably wet, it was 30+ inches in Dublin. 5 


Berone quit the experiments of Mr. Tillet it will be proper 
to mention a few made by him, which ſeem to invalidate the 
neceſſity of the prefence of the three ſimple earths in fertile 


. ſoils. 251 
1 In his 26th experiment he tells us he employed only pure 
ſand, ſuch as is uſed for making glaſs, yet corn grew well in it 
the firſt year, indifferently the ſecond, and nearly failed in the 
third. Mr. Haſſenfraz having repeated the experiment in pots 
unperforated did not find it to ſucceed even the firſt year, there- 
fore the ſucceſs of Mr. Tillet's was owing to the perforation at 
the bottom of his pot through which water impregnated with 
the different earths, and coal muſt have paſſed. In fact Mr. 
Tillet's concluſion is contradicted by univerſal experience. 


2% In his 28th experiment, in which powdered limeſtone 
only was employed, the corn ſown proſpered exceedingly during 
the three years. To the cauſe mentioned, in treating of the 26th, 
I muſt add, that the limeſtone he uſed was that of St. Leu, 
which contains clay, and conſequently filex and argill; it is fo 
porous as to admit from 3; to + of its weight of water, as Mr. 
Briſſon has ſhewn, and thus is eaſily decompoſed. The coarſe 
powder to which it was reduced anſwered the ſame purpoſe as 
- coarſe ſilex, and the finer might nouriſh the plants. 


2 2 ee e In 


3 IN his zoth experiment he employed mere potters clay; 
the grain grew tolerably well the firſt year, but periſhed the fe- 
cond; on the third it flouriſhed moſt. It is hard to draw any 
ſpecific concluſion from this experiment, for it is plain that if the 
texture were not much looſer than that of clay, the corn could 
not grow at all, as was the caſe in his 6th and 8th experiments, 
already mentioned, and as Mr. Haſſenfraz, who repeated this ex- 
periment, obſerved. Rain water might however ſupply a ſmall 
quantity of calx ſufficient for a. ſmall produce of corn. 


I yass over his experiments on old mortar, as the three earths _ 
were evidently contained in it, though in unknown propor- 


Sols on the declivity of hills ought to be more retentive of 
water than thoſe on 5 as is evident. = 


N 


T0 determine the Compoſition of a Soil, 


1 IN dry weather, when the ſoil is not overmoiſt nor dry, 
let a ſurface of 16 inches ſquare be cut through to the depth of 
8 inches; this may be effected by a right angled ſpade formed 
for this particular purpoſe. Of the parallelopiped thus dug up 
the two inches next the ſurface ſhould be cut off to get rid of 
the graſs and the greater part of the roots, we ſhall then have a 
ſolid 6 inches long and 16 ſquare at the end = 96 cubic inches. 
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Let this be weighed f; its weight will ſerve to find the ſpecific 
- gravity.of the ſoil ; for if 96 cubic inches weigh x pounds, 1728 
(a cubic foot) ſhould weigh x pounds, and x divided by 75,954 
will expreſs by the quotient the ſpecific gravity of the ſoik 
To render this and the ſubſequent operations more intelligible I 
hall illuſtrate each by. an example: Suppoſe the 96 cubic inches 
to weigh 6,656 pounds, then 1728 cubic inches ſhould weight 
120 


120 lb. and 1 0 
E 755954 70. 


The earth being weighed is next to be broken down and 
Ver from all ſtony ſubſtances above the ſize of a pippin, and 
the remainder well mixed together to render the whole as homo- 
geneous as poſſible; then weigh the ſtones that were picked out, 
and find the proportion belonging to each pound of the reſiduary 
earth; call this the ſtony ſupplement, and denote. it by S. — Thus 
if the ſtones weigh 1 lb. S 02. the remainder or mere earth muſt 
weigh 5.66 Ib. aud if to 58, 66 lb. there belong 12 vzs. of ſtone, 
to 1 lb. muſt belong 2, 1 20 14 02s. or 2 Os. 57, 66 grs. 1019, 66 gro. 
This then is the, n Fopplement. of each as pounds. 


OY Or the earth thas freed. from ſtony matter take 1b.—8. 
(chat is the above caſe 115.—2 o 2. 573 grs.) heat it nearly to 
redneſs in a flat veſſel, often ſtirring it for half an hour, and 
weigh it 5 8 when cold. Its loſs of "wg: will indicate the 


quantity 


* 


+ Troy weights are generally more exactly made than avoirdupois, and therefore ſhould be 
preferred. A cubic foot of pure water weighs 75,954 troy. very nearly, .,, 
pounds, at the temperature 629. 
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* 


quantity of water contained in 11b. of the ſoil ; note this loſs, 
and call it the Nane „ W, "Om. it in this n 10 
* 0 

40. Taxe another Pond of the above maſs freed ben 8 
deduQing the ſtony and watry ſupplements, that is 11b.—S—W, 
or in the above caſe 11b.—20zs. 574 grs. for ſtone, and 100 grs. 


for water, conſequently 11b.—2 ozs. 1574 grs. reduce it to powder, 


boil it in four times its weight of diſtilled water for half an 
hour; when cool pour it off, firſt into a coarſe linen filtre to 
catch the fibrous particles of roots, and then through paper to 
catch the finer clayey particles diffuſed through it; ſet by the 
clear water, add what remains on the filtre to the boiled maſs; 
if it be inſipid, as I ſuppoſe it to be, then weigh the fibrous 


matter, and call it the fibrous . e . ; _ it in the 


n in band to S ge 10 drs. 3, 031, 91 


20 - > 


— . * + of . = p 5 


$9 Taxz two other pounds of the male freed FRY ſtony 
matter, No. II. ſubſtracting from them the weight of the 
ſtony, watry and fibrous ſubſtances already found, that is 
2Ib.—28—2 W—2F; pour twice their weight of warm diſtilled 
Water on them and let them ſtand twenty-four hours or longer, 
that i is until the water has acquired a colour, then pour it off and 
add more water as long as it changes colour, afterwards filtre the 
coloured water and evaporate it to a pint or half a pint, ſet it 
in a cool place for three days, then take out the ſaline matter, if 
any be found, and ſet it by. 
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60. /Examint the liquor out of which the ſalts have been 
taken; if it docs not efferveſce with the marine acid, evaporate it 
to dryneſs and weigh the reſidiuum —if it does efferveſce with 
acids, ſaturate it with the vitriolic or marine and evaporate it 
to + of the whole; when cool take -out the faline reſiduum, 
evaporate the remainder to dryneſs and weigh it, this gives the 
_ coaly matter, which may be tried by projecting it on melted nitre, 
with which it will deflagrate; the 2 of this coaly matter call the 
coaly Supplement of 1 lb. 1 ſhall W e it to amount to 12 grs. 1 
denote it 755 S. F | | 
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> 8 | p . * 4 
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70 Tas filtred wither; No. IV. is next to be , ee 
to nearly one pint, and then ſuffered to reſt for three days in a 
cool place that it may depoſite its ſaline contents, if it contains 
any, and theſe being taken out the remainder muſt be cvaporated, 
neatly to dryneſs, and its ſaline and other contents examined. 
How this ſhould be done I ſhall not mention, the methods being 
too various, tedious and of too little conſequence; few ſalts occur 
except gypſum, which is eaſily diſtinguiſſied; the water may be 
eramined as to its ſaline contents when it is evaporated. to a 
pint; if any ſalts be found, call them the ſaline ſupplement, and 
- denote them by S; l hall 1 them e on | 

8 We now return to the boiled earthy. — No. IV. 
which we ſhall ſuppoſe fully freed from its ſaline matter, as, if 
it be not, it may eaſily be rendered ſo by adding more hot 
water; let it then be dried as in No. III. is mentioned. Of this, 
earthy matter thus dried weigh off one ounce, deducting one- 

I's i SAT Sr hee 5 oder borne: twelfth 
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twelfth part of each of the ſu a 8. gh F.C. and. S% 
that is in this caſe 5 84,405 +— = =8,333+ £28,335" 


STONY 13008 tee 


_ I + £= 0.3333 = 295 grains in all — then 480—95 = 385" 


7 


grains will remain, and repreſent the .mere earthy matter in an 
ounce of the ſoil. £14 v0 et" on ein fe en „ls 


9⸗% Ler this te be 3 8 into me once alle 
holding one and an half as much ſpirit of nitre as the earth 
weighs, and alſo diluted with its own weight of water ; (the acids 
employed ſhould be freed from all contamigation,, of: the-yitriglic - 
acid); the next day the-flaſk with its contents being again weigh- 
ed, the difference between the weights of the ingredients and the 
weights now found will expreſs the quantity of air that eſcaped 
during the ſolution ;—thus in the above cafe. the carth weighing 
385-grains and the acid 577,5 grains, and the Water 897, 5 grains, 
in all 1540 grains, the weight after ſolution ſhould alſo be 1640 if 
nothing eſcaped; but if the ſoil; contains calcareous matter a loſs 
will always be found _— Rs Us) Ry it to Kagan, 
r aca KW {44 n brarot od 1 Ines, 1% 


ot} 14 


Tae weight of -air that a farniſhes 1 ud Wit 60s method of 
eſtimating the quantity of calcareous matter contained in the earth 
eſſayed, for mild calx generally contains 40 per cent of air; then 
if 40 parts air indicate 100 of calcareous matter, 60 parts air will 
indicate 150*. 
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e magneſia, as in agriculture I believe it of little importance. 


19 


10. Thx folution is then to be carefully poured off, and the 
undiſſolved maſs waſhed and ſhaken in diſtilled water; the whole 
thrown on a filtre and ſweetened as long as the water that 
paſſes through has any taſte; the contents of this water ſhould ' 
be precipitated by a ſolution of mild mineral alkali; this 
precipitate alſo being waſhed and dried in a heat below redneſs 
ſhould then be weighed ; thus we have another method of finding 
the weight of the calcareous matter. 


110. Tar undiſſolved maſs is next to be dried in the heat 
already mentioned, and the difference between its weight and 
the weight of the whole earthy maſs before ſolution ſhould be 
noted, as it furniſhes a third method of diſcovering the weight 
of the calcareous matter of which it is now deprived. Suppoſing 
this to amount to 150 grains, the weight of the undiſſolved 
reſiduum ſhould in the above caſe be 38 g—I50=235 Pe” | 


12% Reduce the aried maſs into the fineſt powder, how it 
into a Florence flaſk or glaſs retort and pour on it three times 
its weight of pure oil of vitriol, digeſt in a ſtrong ſand heat, and 
at laſt” raiſe the heat ſo as to make the acid boil; afterwards let 
it evaporate nearly to dryneſs ; ; When cold pour on it gradually 
ſix or eight times its weight of diſtilled water, and after ſome 
hours pour off the ſolution on a filtre; the filtre ſhould previouſly 
be weighed and its edges ſoaked in melted tallow * ; the ſubſtance 

Vor. V. -& Ss found 


* An ingenious contrivance of Dr. Black's. 
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found on the filtre being weighed (ſubſtracting the weight of the 
filtre) gives the quantity of ſiliceous matter; and this weight 
ſubtracted from that of the dried maſs gives that of the argill; in 
this caſe I will ſuppoſe the ſiliceous maſs to 8 140 p then 
the argillaccous ſhould weigh 95 grains. 


Then the compoſition of one pound of the All 5 is ; as Allows: 5 


Stony matter 

Water y 

" Fibres of roots 
Saline matter 


 Silex.. — - G9 


8 


And in centeſimal proportion 4 


+ An error of 3,66 grains for decimals omitted in ſubſtraQions. 
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Its retentive power is 82, 25; hence I ſhould judge it to be un- 
fertile in this climate, unleſs ſituated on a declivity with an unim- 


peded fall; it may be called a clayey loam. 


Mx. Youx diſcovered a remarkable circumſtance attendant on 
fertile ſoils; he found that equal weights of different ſoils being 
dried and reduced to powder, afforded quantities of air by diſ- 
tillation ſomewhat - correſponding to the ratios of their values. 
This air was a mixture of fixed and inflammable airs, both pro- 
ceeding moſt probably from the decompoſition of water by the 
coaly matter in the ſoil; the diſtillation ſhould. be made from a 
retort glazed on the outſide he found an ounce of dry ſoil, value 


five ſhillings - produced — ten ounce meaſures, 
of from 5 to 12 produced 28 
11 2X n r n 7 
above 20 65 


This appears to be a good method of eftimating the proportion 
of coaly matter in ſoils that are in full heart, that is, not ex- 
hauſted, and freed from roots, &c. Another mark of the goodneſs 
of a ſoil is the length of the roots of wheat growing in it, for 
theſe are in inverſe proportion to each other, as, if the land be 
poor, the wheat will extend its roots to a great diſtance in queſt 
of food, whereas if it be rich they will not extend above five or 
fix inches; but of theſe and ſome other empyrical marks I ſhall 
ſay no more, as they do not tell us the defects of the ſoils. 


ren. 
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of the Manures moſ# advantageou/ly applicable to tie different 
Soils, and of the Cauſes of their beneficial Effect in each. In- 


. flance. 


Tae ſolution of the firſt part of this problem can only be de- 
rived from the general practice of the moſt ſkilful farmers, 
correted however and improved by the more preciſe determina- 
tions and reſtrictions of theory. That of the ſecond I fhall endea-- 
your to deduce ſolely from the theory eſtabliſhed in the two laſt 
chapters. The whole is grounded on this ſimple propoſition, © 
that manures are applied to ſupply either tlie dfectrue ee of 
a foil, or improve its texture or correct᷑ its vices. | TE 


1 xow proceed to confider each ſoil in particular 


_ Of d Soils. 


Tun beſt manure for clayey ſoils is marle; in this al the 
books of agriculture are unanimousf ; and of the different ſorts 
of marle that which is moſt calcareous is beſt; the ſiliceous next 
beſt ; limeſtone gravel beſt of all; and argillaceous marle leaſt 


advantageous |. « 
LAYEY 


t ach Young's Eaſtern Tour, 404- iſt Body of Agriculture, 104, 108, f Ibid. 108. 


[ 189 ] 
CLarer ſoils are defective both in conſtitution and in texture; 


they want the calcareous ingredient and coarſe ſand. Calcareous 
marle ſupplies the calcareous ingredient chiefly : limeſtone gravel . 


both. The other marles ſupply them in a leſſer degree. If the 
clay be analyzed, and its proportion of ſand and argill known, the 
ſpecies of marle moſt advantageouſly applicable may be deter- 
mined ftill better; for inſtance, if the argill notably exceeds or 
even amounts to the proportion of 40 or 50 per cwt. calcareous 
marle. or limeſtone gravel are the beſt improving manures, as 
they contain moſt of the calcareous ingredient ; but if the filiceous 


ingredient amounts to 75 or 80 per cwt. as it ſometimes does, 
argillaceous marle is moſt ſuitable. 


A mixture of marle and dung is till more advantageous , 
becauſe the dung ſupplies the carbonaceous ingredient. But 
the marle muſt be uſed in the ſame quantity as if dung had not 
been applied, otherwiſe the operation maſt be more frequently 
repeated. How the quantity of marle or other manure can be 
dr oy I ſhall preſently ſhew. 


Ir marle cannot be had a mixture of coarſe ſand and lime 
perfectly effete or extinguiſhed, or chalk, will anſwer the ſame 


purpoſe, as it will ſupply the defective ingredient and open the 
textute of the clay; ſo alſo ſand alone, or chalk, or powdered 


limeſtone, may anſwer, though leſs ad vantageouſſy. Lime alone 
appears to me leſs proper, as it is apt to cake and docs not 
ſufficiently open the ſoil. 

WHERE 
* ith Young's Eaſtern Tour, 404. 
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Wars E theſe manures cannot be had, pre” chips of wood, 
burned clay, brick-duſt, gravel, or even pebbles, are uſeful *; for 
all theſe improve the texture, and the former dupphy ale the | 


carbonaceous ingredient. 


Beroke I advance farther, to prevent ſuperfluous repetition 
I ſhall lay down a ſecond general maxim, which i is, that dung 
is a proper ingredient in the appropriated manures of all forts of foils, 


as it ſupplies the carbonaceous principle. 


Of Clayey Loam. 


Tats ſoil is defeQive either in the calcareous, ingredient, or 
in the ſandy,.or in both; if in the firſt, the proper manure. is 


chalk +; if in the ſecond, ſand; if in both.) filiceous marle or lime- 
Tiga gravel, or effete lime and ſanq. 


Tas ns of chalk that W * employed, conſidered 
abſtractedly, ſhould be directly proportional to the defect of cal- 
careous matter; but as ſuch a quantity cannot be added without 
diminiſhing the proportion of one of the other ingredients, a 
much ſmaller quantity muſt be employed, or elſe a ſubſtance 
which may convey ſome proportion of the other ingredient. 
The ſame obſervation holds alſo with reſpect to ſand; thus we 
have ſeen, in the laſt chapter, a clayey loam, in which the ſandy 

"Ba ingredient 


5 Bergman, 107. Young's Iriſh Tour, 2495 129, 136. 
+ 1ſt Young's Eaſt. Tour, 395. 


1 


ingredient was defective, and the argillaceous ſuperabundant, 
but the calcareous exact; its compoſition ſtood thus: 


Sand and gra vel - -. 4 | 
| Argill 9 135 22 
— 2 31 


IE. 


HERE the ſandy part wants IO per cwt. the argill is ſuper- 
abundant, but we cannot increaſe the proportion of ſand without 
diminiſhing that of calx. Hence we muſt either uſe a ſmaller 
proportion of the ſandy ingredient than its defect requires, or 
apply a ſubſtance that would ſupply ſome proportion of the 
calcareous ingredient alſo; ſuch are limeſtone gravel, filicequs 
marle, effete lime, mixed with ſand or pounded limeſtone. 
Suppoſe the proportion of the ſubſtance to be employed were 
fix per cwt. that is fix. pound for every hundred pounds. of the 
ſoil, then the quantity requiſite for an acre, may be calculated 
thus: a ſquare foot of this ſoil, cut down to the depth of 14 
inches, and paring off the two uppermoſt as conſiſting chiefly of 
roots, &c. weighs, as we have ſeen, 120]b.; and if 1oolb. requires 
ſix of the manure, 120lb. will require 7, 2; therefore every ſquare 
foot of the ſoil will require 7,2 of the manure: now an Engliſh 
acre contains 43560 ſquare feet, and conſequently 43560 mul- 
tiplied into 7,2 of the manure = 3136321b. or 208 cart loads, 
reckoning 15o0lb. to the cart Toad. 2 TM 
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Chalkey Soil. 


Tuts ſoil wants both the argillaceous and the ſtony, ſandy - 
or gravelly ingredients; therefore the beſt manure for it is clayey 
loam, or ſandy loam *, but when the chalk is ſp hard, as it 
frequently is in England, and fo difficultly requcible to impal- 
pable powder as to keep of itſelf the ſoil ſufficiently open, then 
clay is the beſt manure F, as in ſuch caſes the coarſe ſand or 
gravelly ingredients of loams are of no uſe. Some think, 
is a that pebbles in a field ſerve to preſerve or communicate 
heat; this uſe however is not ſufficiently aſcertained. | 


Chalkey Loam. 


Tas beſt manure for this ſoil is clay, or argillaceous marle f 
if clay cannot be had; becauſe this ſoil is defeQtive principally 
in the argillaceous ingredient : in Ireland chalkey ſoils or loams 
ſeldom occur, but light limeſtone ſoils frequently, and theſe do 
not differ eſſentially from chalkey loams poor in argill ; clay 


therefore, and. often the ſoil of boggs, ſhould ſerve as a manure 
for them. 


Tu beſt manure for theſe is calcareons marle 6, 8 wi 
correſponds with our theory, for theſe ſoils want both argillaceous 
and the calcareous ingredients, and, this marle ſupplies both ; the 
next beſt is argillaceous marle, and next to theſe clay — 

with 


„ 5 Bergman, 107. + Young's Eaſtern Tour. 
t 4th Young's Eaſtern Tour, 404. $ 4th Young's Eaſtern Tour, 401, 412. 
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with lime, ot calcareous or clayey loams. In Norfolk they ſeem 
to value clay more than male, 1 probably becauſe their ſandy ſoils 
already contain calcareous Parts; poſſibly alſo, they miſname 
1 calling mere chalk. by. t at name. 5 por or chalk are 
1s proper, as they, do not give” ' ſufficient coherence. to the foil; 
lg when mixed with earth or dung, they anſwer well ., 


becauſe they form a ſort Nat ma fle or get ls e eee 


* 


wh, 
the defective ingredients. 22 
be: "$4+3 nib nn 56 . „An V4 ; 
. 3 Un has e 2. Plock ie ion to 


an it | | >S11306. unsm 

"Fin ESE 3 are Lene chilly in "the cal careous ing edlen, and 
in ſome degree alſb THOR argillaceous ; their texture too is im- 
per bet, as hey abound both in fine and coarſe ſand; chalk or 
Jime would ſupply t the firſt defect, but would leave the texture 
unamended z hence | they | are uſed when better + cannot. be 


had f. Vet calcareous or argillaceous marles are moſt proper . 
_ Clay, after land has been chalked, anſwers, as we are told, 


remarkably. well, becauſe it remedies the texture $. 


7 4 _ 


Is 3 p -” 
1 1 | 
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3 ce Lam. 


i ils are benefits by the enen of die eber 
ip [Hceeons or caltareous ||, for reaſons which I ſuppoſe are now 
apparent; "f the gravel be calcareous, clay may be employed c dJ. 
A 'mixtore of cffere lime and clay mould anſwer i in nll caſes. 8255 


EY . "FLY Faſtern Tour, 397. Lo 4th Ibid. Fay ; 
* t Ibid. 402. 5 ath Young's 8 Fong | 
I 4th Young's Eaſtern Tour, 404. Te J rſt Eaſt. Tour, 494- 
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Till and Vitriolic Seils... 


Taxsr neceſſarily require the calcareous ingredient to neutralize 
their peccant acid; hence chalk, limeſtone gravel, lime and cal- 
careous marle, are moſt advantageouſly applied to them. Home 35. 


Boggs or Boggy Souls.) | Pt 

Wu theſe are well dried by ſufficient drains, the nature 
of their ſoil ſhould be explored by analyſis, and an appropriate 
manure applied ; in general they ſhould firſt be burned if capable 
of that operation, then graveled ; if their upper parts contain 2 
ſufficiency of the carbonaceous principle, as often happens, 5 
they need not be burned. Limeſtone gravel » will anſwer beſt 
or lime” mixed with coarſe ſand or gravel, becauſe in general 
they ate of a clayey nature; if more ſandy, lime- may anſwer 
well, or calcareous marle; the preference in theſe caſes muſt be 


e by ns *, Gn, 401 ; 


S , 
* 


Heathy Soil. 


 Tasse ſhould firſt be burned to deſtroy the heath and. increaſe 
the carbonaceous principle ; they ſhould then be analyzed and 
the defective principles ſupplied; lime is ſaid to deſtroy heath, 
and ſo is, limeſtone gravel f; this is fitteſt when the ſoil is clayey, 
lime when it is gravelly 4. Gypſum alſo anſwers remarkably well 
when the ſoils are dry. 
0 Youngs Iriſh Tour, 2335 223. + 4th Young's Eaſt. Tour, 396. 
2 Iriſh Tour, 212. g 
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Of eme Particular Manures. 


We have now ſtated. moſt of the known ſoils, and antiticnes 
the manures which tend moſt to their improvement; there are, 
however, ſome others whoſe mode of action is not generally 
underſtood, and whoſe nature it will therefore be proper to 
explain. 


„ Paring and Burning: 


Tuts mode of improvement is not particular to any ſpecies 
of ſoil, though poor ſoils that have few vegetables growing in 
them will certainly profit leaſt by it. 


Irs | Principal advantages are, 


3 


Fx 1857, that it converts vegetables and their roots into coal. 
Hence it is that agricultural: writers tell us, though without 
knowing the reaſon, that all violence of fire is to be avoided, 
and that a ſlow lmothering fire 1s beſt *. 


SECONDLY, that it deftroys the old Gckly roots, and thus leaves 
room for others younger and more vigorous. 


Many have imagined that it diminiſhes and JR TRE the 
ſoil, but repeated experience has ſhewn the contrary: 'I need 
only mention that of Colonel St. Leger in Yorkſhire, related 
id Mr. Young in the 1ſt volume of his Eaſtern Tour, p. 182. 
4111 B b 2 ä It 


* 1ſt Body of Agriculture, 210, 2tt- 


It is well known that clays and loams are rather hardened 
than conſumed by heat. However, unleſs freſh ſeeds be com- 
mitted, the ſoil will be unproducti ve for a number of years ; 
the coaly principle may alfo ve. exhauſted. by too many 


crops. 


* * . 
/ 1 4 | % 3 80 t #, ; 1 
* 7 : 0 Gypſum. : hs $ 4 S=. 5 4 2 * %.S # 3 * 3 . * 4 
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Tris manure was diſcovered by Mr. Mayer, a German 
clergyman of uncommon merit, in the year 1768; it has 
ſince been applied with ſignal ſucceſs in Germany, Switzerland, 
France and America. If in England it has not been ſo much 
approved of, it muſt be becauſe the calcareous principle prevails 
there almoſt univerſally ; clayey lands are moſt improved by it 
the time for ſpreading it is February or March, and then it is 
to be thinly ſtrewed on the land at the rate of about eight 
buſhels to the acre; more would be hurtful; the rationale of 
its effects may be deduced from its nn ſeptic power, 
for it is found to accelerate; putrefudtion in a higher degree 
than any other ſubſtance ; and hence it is not ploughed in 
like other manures, but barely ſtrewed on the ſurface of the 
land, and in the month of February, to convert the old graſs 
quickly into coal to nouriſh: the young growth, LETS 


” „ 2 2 4 7 
27 24 ” | . N 4 4 1 


2dly. FRoM its being itſelf no inconſiderable part of the food 
of many plants, particularly of clover, pulſe and corn, but che 
land on which it is ſtrewed muſt be dry, ſuch as would naturally, 


ſuit clover, &c. otherwiſe it would be uſcleſs., 5 


Tus 


Hiſtoire de 1a, Putrefaction, 
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Tuvs far I have endeavoured: to illuſtrate the important ſubject 
propoſed by the Academy, collecting and reflecting upon it the 
| ſcattered. rays reſulting from the lateſb chemical reſearches. The 
intimate connection between: many of theſe, ſeemingly the" moſt 
abſtract and remote, with the hidden proceſſes of nature, may now 
he clearly perceived. Theſe grand and complicate operations, like 

a. well fortified! town, cannot be maſtbred by ſtorm or: a"coopide 
main; the approaches muſt be made at a diſtance, and almoſt 
anſcen—henee- we may infer how! little can be expected from 
agricultural ſodieties that do not unitb chemiſtry and ne 
with their principal object. | | 1 


Wirn, reſpect to- the queſtion at preſent before us, the great 
deſiderata ſeem to be, how to render charcoal ſoluble in water 
for the purpoſes of vegetation ® and to diſcover that compoſition of 
the different earths beſt ſuited to detain or exhale the due proportion of” 
the average quantity of moiſture that falls in each particular country? 
On this relation or adaptation we have ſcen that the fertility of 
each eſſentially depends; we muſt alſo have perceived that to a 
regular and ſyſtematic improvement of ſoils a knowledge of their 
defects and of the quantum of their defects is abſolutely neceſ- 
fary. This information can be conveyed only by a chemical ana- 
lyſis. Country farmers (at leaſt as long as the preſent abſurd 
mode of education. prevails) cannot be expected to poſſeſs ſuffi- 
cient {kill to execute the neceſſary prooeſſes, but country apothe- 
caries certainly may. The profit ariſing from ſuch experiments 
(ſhould the public encourage them) would ſufficiently excite them 


to acquire a branch of knowledge ſo nearly allied with their pro- 
feſſion. 
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feſſion. In the mean time ſoils might be ſent to ſome ſkilful 

perſons in the capital by country gentlemen, who would thus 

be enabled to aſcertain and appreciate the advantages attending 

ſuch: reſearches, and enlighten and encourage their more ignorant 

adl2Vund diffident neighbours. Many of them might perhaps them- 

ſelves feel a taſte for occupations of this nature, occupations which 

not only fully ſuffice to fill up the many vacant hours and days 

which the ſolitude of a country life muſt: frequently leave them, 

but are moreover ſweetened by the pleaſing recollection, that of 

all others they tend moſt directly to the general AER of 
mankind. EN 

| AGRICOLA. 


On the NATURE and LIMITS of CERTAINTY and' 
PROBABILITY. By the Reverend GEORGE, MILLER, 
F. C D and M R. I. A. 


ſ - 
: 


. H E raſh and unſucceſsful efforts which bold ſpeculators Read May 
have made in metaphyſical enquiry have brought diſcredit upon 93. 


every attempt to examine the firſt principles of human know- 
ledge. The ſober part of mankind, alarmed at the perplexities 
which have generally been the reſult of ſuch enquiries, with- 
draw their attention from every diſquifition profeſſing to be 
metaphyſical as from a. fruitleſs purſuit. If this perſuaſion 
operated univerſally, perhaps no very bad conſequences would 
follow from it; but whilſt the fincere friends of truth ſhun 
the. direct - enquiries of metaphyſics, they are leſs prepared to 
eſcape from the ſubtleties with which the ſceptic endeavours 
to enſnare them, or the errors into which in their own reſearches 
they may ſometimes be betrayed. It becomes neceſlary, there- 
fore, to eſtabliſh principles by which they may be directed, 
and the authority of Lord Bacon ſhould encourage us to hope 
that 


8 1 


chat the attempt is not impracticable. In his Novum Organum 
he cautions us againſt being diſcouraged by the failure of 


Pphyfical experiments, obſerving that a negative ſometimes Frings 
more "RE than an ove inſtance. NG errors and per-/ 


Was They inform us in NE caſes the powers of the 
human mind have fafled, and perhaps it may appear chat this 


attempt to aſcertain the limits of thoſe powers derives” Fes 
them an experimental confirmation. 


To enquire into the at, certainty and extent of human 
knowledge, together with the grounds and degrees of belief, 
opinion and aſſent, was the purpoſe of the celebrated Locke, 
and in che proſecution of it he has made many valuable 'obſer- 
vations; but it cannot be furprizing that in his! early effay 
there ſhould be ſome deficiencies which à century of philo- 
ſophic reſearches might enable us to ſupply. His general plan 
ſeems to be right, but ſome parts of it appear to be erroneous, 
and others to want the diſtinctneſs nebeſſary for their appli- 
cation. In the ſecond claſs of probable propoſitions he has 
placed the manner of operation in moſt; parts of the works of nature 

(book iv, chap. 16); and yet I believe upon examination it will 
be found that the manner of operation does not enter into any 
of the probabilities which he has mentioned as examples, and 

: that it lies beyond the reach even of eonjecture! He has 
1 been deficient in not giving with fufficient diſtinctneſs a 
1 3 deſcription of all thoſe NOI | in "I demon- 
ftrative 
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ſtrative certainty is cas: and in not pointing out the 
cauſe which in thoſe propoſitions renders certainty hopeleſs. 
He alſo appears to have been erroneous in his favourite poſi- 
tion,.that moral truths are capable of ſtrict demonſtration. 


To ſupply this want of diſtinctneſs, and to correct theſe 
errors, I: would divide all our enquiries into three claſſes ; the 
firſt of which ſhould, comprehend all thoſe in which our ideas 
are compared together, without being confidered as connected 
by the relation of cauſe and effect, but merely regarded as 
independent objects of thought, correſponding in ſome parti- 
culars which enter into the compoſition of each idea; the 
ſecond ſhould include thoſe in which a conſideration of the 
relation of cauſe and effect is directly or indirectly involved, 
limited however to the mere fact of their connection, and not 
extending to the nature of that connection or manner of operation; 


and the third ſhould conſiſt of enquiries into the nature of 


cauſes or che manner of operation. 


By the word cauſes I mean not only phyſical but moral 
eauſes, without pretending to determine the quantity of the 
influence of the latter. If motives are allowed to have any 
influence, it is ſufficient to entitle them to be placed amongſt 
caufes. Of thoſe three claſſes the firſt appears to me to be 
the region of demonſtrative certainty, the ſecond. to be that 
in which probability alone 1s attainable, and the third to be 
that of abſolute ignorance. In this diviſion they have been: 

Vor. V. | WS. arranged: 
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arranged in what ſeemed the moſt natural order; but as the 
conſideration of the third claſs will point out the circumſtance 
which renders certainty unattainable in the ſecond; it will be 
convenient to examine thoſe two claſſes in a contrary: order. 


IJ 


Wurm we compare two ideas without conſidering; them as 
being connected by the relation of cauſe and effec, but merely 
regarding them as two independent objects of thought, it is 
obvious that in many caſes we 1 be capable of diſcovering 
with certainty their agreement or diſagreement. Thus: the 
mathematician may with ' certainty” difcover that à triangle 
correfponds | in extent to a rectangle of the ſame altitude, 
and whoſe baſe is half of that of the triangle, or that they 
are equal. - Each idea is a certain modification of | extenfion, 
and he may diſcover that Gy ali as to the PORT | 
of that erben. EI 34 1:4 to tri e SA 


Ts TY 
: 11 


PROBABILITY is not however excluded from © propoſitions 
compoſed of ideas in this manner compared. The propoſition, 
whoſe truth might be eſtabliſhed/'by demonſtration, »:may be 
received on teſtimony; and a mathematician,” when inveſti« 
gating the conſtruction of a geometric problem, is guided by 
the probability of the exiſtence of various relations ariſing from 
the reſemblance which the cafe bears to others 1 in which ach 
relations | have been known. to exiſt. | [32 1679797 
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Tuts claſs has been illuſtrated only by a mathematical ex- 
ample; and I believe that it would be difficult to produce an 
inſtance of complete demonſtrative certainty, containing any 
thing more than verbal information, which belonged to any 
other department of human knowledge. Locke was indeed 
defirous of convincing his readers that morality was capable of 
demonſtration ; but he does not appear to have eſtabliſhed this 
favourite principle. He has ſpoken in general of our relation 
towards God as a foundation on which moral rules might be 
built; but even though mankind ſhould agree in the principle 
of obligation, a ſubject which has wearied and exhauſted con- 
troverſy, the detail of moral duties muſt neceſſarily involve a 
complicated conſideration of the motives and conſequences of 
human actions, that is, of the operation of phyſical and moral 
cauſes. This principle then, though admitted, would be of 
little importance unleſs the operation of cauſes were within 
our cognizance. He has not been more ſucceſsful in his ex- 
amples than in his general obſervations. Where there is no 


property there. is no injuſtice, and, No government allows abſolute 
liberty, are, as Paley has already obſerved, merely verbal pro- 


poſitions ; for the notion of injuſtice ſuppoſes the exiſtence of 
Cc 2 property, 


r 


Mr. Hume has in a note on the ſixth ſection of his Enquiry concerning Human 
Underſtanding, propoſed a middle claſs of arguments, which he calls proofs, meaning 
ſuch arguments from experience as leave no room for doubt or oppoſition. This 
diſtinction may, as he ſays, conform our language more to common uſe but ſuch argu- 
ments philoſophically conſidered are only of the higheſt degree of probability, and are 
ranked as Tack by Locke. 
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property, and that of government is a reſtriction of abſolute 
liberty. But though moral rules' are not poſſeſſed of chat ſtrict 
and abſolute certainty which ſeems to be the pre-eminent diſ- 
tinction of mathematical ſpeculation, they are yet founded on 
an aſſurance ſo ſtrong that their proofs have been ſometimes 
miſtaken for demonſtrations. If there be any other part of 
human knowledge beſides the mathetnatical ſciences which can 
claim the privilege of demonſtration, it muſt be logic. The 
relations of abſtract reaſoning may be of ſuch a kind as that 
- the mind may be certain of their truth, ſince no confideration 
of cauſe and effect is involved. Metaphyſics however muſt be 
excluded ; they are really a branch of natural 'philoſophy 
confidered in an extended ſenſe ; " A are che natural ef 
ſophy of the mind. 225 | 


| 


F 4 # > 
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AcazeaBiy to the plan esl RAR: the third claſs of 
inquiries ſhall now be conſidered. © This claſs, which conſiſts of 
inquiries into the nature of cauſes or their manner of operation, 
is moſt flattering to the pride of the underſtanding ; but whether 
we conſult reaſon or experience we ſhall have little inducement to 
hope that this pride could be gratified by the. reſult of ſuch in- 
quiries. Thoſe who think that all the operations of nature are 
performed immediately in conſequence of the determination of 
the Divine Will, and that God literally upholdeth all things by the 
word of his power, will not make an inquiry which ſuppoſes a 
communicated efficiency. Thoſe, on the other hand, who think 
that he has communicated efficiency to the created world. will 


N - perceive, 
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perceive, if they reflect for a moment, that effects alone lie 
within our cognizance. By our ſenſes we diſcover that a change 
has happened in our own bodies, or in thoſe by which they are 
ſurrounded ; and by the faculty of perception we perceive that an 
idea is preſent to the mind; but in neither caſe does any cir- 
cumſtance ſuggeſt to us the manner in which the effect has been 
produced. We may in either caſe obſerve a continued ſeries of 
effects happening in a regular order, which may induce us to 
conjecture that they are connected amongſt themſelves as cauſes 
and effects; but however probable ſuch a conjecture may be, 
ſince it is founded merely on the obſervation of the order in 
which one follows another, there is not any circumſtance which 
can guide us to any conjecture concerning the nature of that 


connection. 


NATURAL philoſophers do indeed enquire into the laws ac- 
cording to which forces act, but the law of a force does not 
point out its manner of operating. The law only tells us what 
variety there would be in the effect in conſequence of a certain 
variety in the circumſtances under which the cauſe operated. 
Thus the law of gravity is, that one body is attracted by another 
with a force inverſely as the ſquare of the diſtance. This only 
tells us that the quantities of the effects produced by the un- 
known cauſe called gravity, at different diſtances, are inverſely 
as the ſquares of thoſe diſtances. 5s Ig 


Sta Ifaac Newton has ſuggeſted that the gravitation of bodies 


is probably the effect of the repulſion of a very ſubtil elaſtic 
. fluid. 


1 
2 
4 

1 


but repulſion and attraction, as to the manner of operating, are 
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fluid. Repulſion is hereby ſubſtituted in the place of attraction, 


equally unknown. I would not, however, be thought to under- 


value ſuch a diſcovery. Though it could not give us any con- 


ception of the nature of the active cauſe, it would unfold to us 
a new and comprehenſive analogy of effects, by tracing to one 


; common cauſe effects which appear to be of the moſt oppoſite. 


natures, 


Ws are equally in the dark with reſpe& to moral and intel- 
lectual agency. That operation of the mind which is called 
conſciouſneſs will not give us in this reſpect any aſſiſtance to- 
wards the diſcovery of the nature of our own minds, or of the 
operation of moral cauſes. The operation of conſciouſneſs may 
be diſtinguiſhed into two parts. The one is merely a perception 
that the mind is actually thinking, and this is, as Locke obſerves, 
eſſential to thinking. This is evidently a mere peroeption that 
certain ideas or combinations of ideas are preſent to the mind, 
and conſequently does not give us any intimation of the powers 
by which they had been introduced. In the other part the mind 
is more active, it being a deliberate ſurvey which the mind 
makes of its own operations, but it is only a recollection of the 
train of ideas previouſly perceived for the purpoſe of obſerving 
their order and conjecturing their connection. In neither appli- 
cation does the word conſciouſneſs imply any obſervation of the 
mode of operating. It is in the one the preſent perception of 
each effect when it happens, in the other the recollection of a 


ſeries of clleQts | in the order in which * had WW inppentd. How- 
| ever, 
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ever, as in the material, ſo in the intellectual world, ſuch obſer- 
vations of the connection of effects are of conſiderable impor- 
tance. Though we cannot penetrate the eſſence of the mind, and 
diſcover how it thinks, we may learn many uſeful leſſons with 
regard to the conduct of our underſtandings and the regulation 
of our paſſions; as in the material world we may diſcover me- 
thods of rendering the powers of nature ſubſervient to our con- 
venience, whilſt their manner of operating is wholly unknown. 


Hap attention been given to this diſtinction we might perhaps 
have eſcaped the intricate inquiries for which metaphyſics have 
been ſo diſtinguiſhed. The queſtions concerning matter and ſpirit 
and human liberty appear to belong to the claſs of inquiries 
into the nature of cauſes or their manner of operating, which 
baffle the reſtleſs curioſity of human ſpeculation. Perhaps, how- 
ever, this obſervation may be retorted, and it may be faid that 
Doctor Prieſtley, who has lately revived them, has ſufficiently 
thewn that thoſe ſubjects do not lie beyond our comprehenfion. 
It will, therefore, be neceſſary to affign reaſons for the purpoſe of 
proving the arguments alleged by Doctor Prieftley to be incon- 
eluſi ve. 


To his argument, in proof of the Materiality of the Soul, I will 
content myſelf with oppoſing Berkeley's argument in favour of 
Spirit. Such is our ignorance of cauſes that we are incapable of 
diſcovering any eſſential diſtinction amongſt them. If we begin 
by acknowledging Matter, we are led by the ordinary rules of 

Fan reaſoning 
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| reaſoning to conclude with Doctor Prieſtley, that all cauſes are ma- 
terial. If we begin by acknowledging Spirit, we are led to con- 


clude with Berkeley, that all cauſes are ſpiritual or immaterial. 
Nor let it be thought that theſe two metaphyſicians, ſetting out 
from different points, meet in one conclufion. Doctor Prieſtley 


does indeed exclude Solidity from his idea of Body; but this, 


however it may facilitate conviction, by removing the objection 
of the ſuppoſed imcompatibility of ſolidity and thought, as pro- 
perties of the ſame ſubſtance, does not by any means appear 
eſſential to his argument. Beſides, he aſeribes efficiency to beings 
incapable of thought, and to thinking beings he aſcribes other 
powers befides that of thinking or ſuggeſting ideas. 


Wirz regard to the queſtion of Human Liberty, Doctor Prieſt- 
ley's argument appears to reſt intirely upon the mere ſuppoſition 
of the truth of a principle the oppoſite to that which I have 
endeavoured to eſtabliſh, namely, that the ſubject is within the 
reach of the human underſtanding ; ſince he ſupports. the doctrine 


of neceſſity only by the impoſſibility of maintaining that of 


free-agency.. If this ſhould appear to be the ſtate of the argu- 
ment, it cannot be uſed to prove that very ſuppoſition. 


In the ſecond. ſection of his Illuſtrations of Philoſophical Ne- 
ceſſity, he ſays, that to evade the force of his great argument 
of cauſe and effect, it is ſaid, © that though in a given ſtate of 


« mind two different determinations may take place, neither of 


& them can be ſaid to be without a ſufficient cauſe; for that 
in this caſe the cauſe is he mind itſelf, which makes the deter- 


* mination in a manner independent of all motives.” This, 


which 
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which Doctor Prieſtley introduces as an argument uſed to evade 
the force of reaſoning by which the doctrine of philoſophical 
neceſſity had been maintained, is really the ſtatement of the 
opinion of thoſe who embrace the doctrine of free- agency; and 
until it ſhall have been overturned no deciſive progreſs can 
have been made in the eſtabliſhment of the oppoſite doarine. 
On this point then the whole queſtion turns. What is Doctor 
Prieſtley's anſwer? © That the mind itſelf, independent of the 
influence of every thing that comes under the deſcription of 
motive, bearing an equal relation to both the determinations, 
cannot poſſibly be conſidered as a cauſe with reſpect to either 
of them in preference to the other; becauſe, excluſive of what 
* may properly be called motive, there is no imaginable dif- 
** ference in the circumſtances immediately preceding the deter- 
« minations. Every thing tending to produce the leaſt degree 
„of inclination to one of the determinations more than the 
* other muſt make a difference in the ſtate of mind with reſpect 
„to them, which by the ſtating of the caſe is expreſsly ex- 
e cluded; and I will venture to ſay that no perſon, let his bias in 
 * favour of a ſyſtem be ever ſo great, will chuſe to ſay in ſupport 
© of it that the mind can poſſibly take one of two determinations 
% without having for it ſomething that may at leaſt be called an 
* inclination for it in preference to the other ; and that inclination, 
or whatever elſe it be called, muſt have had a cauſe producing 
d it in ſome previous affection of the mind.” I will not, indeed, 
chuſe to ſay that the mind can take one of two determinations 
without being itſelf determined by ſome preceding circumſtance, 
becauſe I will not chuſe to aſſume the queſtion of the freedom 
of the will; but I do not ſee that, becauſe I decline to aſſume 
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the truth of one fide of this queſtion, Doctor Prieftley is there- 
fore authorized to aſſume the oppoſite. This argument of cauſe 
and effect is, he ſays, the great and moſt concluſtue argument for 


his doctrine. To what does it amount? The queſtion is fairly 


ſtated, and if in this dark and doubtful conteſt no metaphyſician 


boldly maintains the doctrine of free-agency, the victory of phi- 


loſophical neceſſity is at once proclaimed. Were the enquiry 
commenſurate to the human underſtanding this would be a fair 
appeal to the common ſenſe of mankind; but I have already 
aſſigned a general reaſon for thinking that all enquiries into cauſes 
are beyond our comprehenſion. 


Ir may poſſibly be thought that this is an enquiry only into 
the connection of cauſes and effects, ſince it only propoſes to 


determine whether the operation of moral cauſes is neceſſary or 


contingent, and that it therefore 1s reducible to the claſs of thoſe 
in which probability is attainable ; but the argument of DoQor 
Prieſtley is derived from a general conſideration of the nature of 
the human mind, and not from any experimental obſervation of 
facts. Not that I think ſuch obſervation could ſupport his ſyſtem; 
even though it were certain that man is a free- agent, he could 
not have any experimental proof of his freedom, ſince he could 


not know by experience that he could in any inſtance have acted 


in a manner different from that in which he then choſe to act. 
Since therefore a free-agent could not by experience diſcover his 
freedom, it cannot be proved from experience that a being acts 
neceſſarily. Experience muſt in both caſes be the ſame, and 
therefore cannot eſtabliſh the truth of either. 


„ be , bo * ? 
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Ma. Hume has defended the doQrine of neceſſity on a ground 
different from either of thoſe which have been mentioned : He 
is of opinion © that men begin at the wrong end of this queſtion 
when they enter upon it by examining the faculties of the 
„ ſoul,” and propoſes to determine it by an obſervation of the 
general conduct of mankind. It is,“ he ſays, © univerſally 
acknowledged that there is a great uniformity among the 
actions of men in all nations and ages, and that human na- 
ture remains till the ſame in its principles and operations. 
The ſame motives always produce the ſame actions; the ſame 
events follow from the fame cauſes.” Hence he contends that 
there is the ſame conſtant conjunction in the voluntary actions of 
men and in the operations of mind as in the material world, 
and we are therefore required to acknowledge the ſame neceſſity 
in the one as in the other. In anſwer to this it muſt be ob- 
ſerved, that the caſe oppoſed by Mr. Hume to that of ſtrict 
neceflity is a total diſregard to motives, but this is a caſe for 
which the advocates of liberty do not contend. They allow that 
motives do very generally influence the conduct of mankind, and 
only maintain that the mind has a power of reſiſting and re- 
jecting them: They do therefore acknowledge that there is a. great 
uniformity among the actions of men; and Mr. Hume himſelf 
admits that © it is poſſible to find ſome actions, which ſeem to 
have no regular connection with any known motives, and are 
* exceptions to all the meaſures of conduct which have ever 
been eſtabliſhed for the government of men.” For theſe 
anomalous caſes Mr. Hume does indeed endeavour to account, 
by ſaying, that as in the material world a philoſopher concludes 
that © a ſeeming uncertainty in ſome inſtanees proceeds from the 
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« the ſecret oppoſition of contrary cauſes,” he muſt, if he be 
conſiſtent, © apply the ſame reaſoning to the actions and voli- 
tions of intelligent agents.” This, however, appears to be 
merely what logicians call begging the queſlion. The queſtion is, 
whether human actions are regulated by the ſame neceſſity which 
connects material cauſes and effects? The proof is, that we 
ought to argue about the former on the ſame principle as about 
the latter. But Mr. Hume ſeems confcious that he had in this 
inſtance unfairly begged the queſtion, for in the words immedi- 
ately following he renounces his advantage by giving up the 
queſtion : * Or even,“ he ſays, « when an action, as ſometimes 
« happens, cannot be particularly accounted for, either by the 
« perſon himſelf or others, we know, in general, that the cha- 
6 racers of men are, to a certain degree, inconſtant and irregular. 
This is in a manner the conſtant character of human nature; 
« though it be applicable in a more particular manner to ſome 

_ 4. perſons who have no fixed rule for their conduct, but proceed 
« in a continued courſe of caprice and inconftancy.” In theſe 
words he appears to me to abandon his firſt principle, that the 
fame motives always produce the ſame ations; to acknowledge that 
there is in all, but more particularly in ſome men, an incon- 
Nancy of character which renders it impoſſible to account for 
their conduct in all caſes, and conſequently to leave the queſtion 
of neceſſity in its original uncertainty. 


Tag doctrine of liberty has lately been maintained by Doctor 
Gregory, who has undertaken to eſtabliſh it, by proving, on phyſi- 
cal and mathematical principles, that the doctrine of Neceſſity is 

abſurd. The doctrine of Neceſſity, as he has ſtated it, he has, I 
EE think, 


1 6 


think, clearly refuted; but he has not ſtated it in the ſame man- 
ner with Doctor Prieſtley. He ſuppoſes that when a number of 
motives are preſent to the mind, each thould, if the doctrine of 

Neceſſity were true, have its determined effect, and he ſhews that 
the reſults ariſing from their combinations would not be ſuch as 
are obſerved to happen. In page 600 he ſays, let the manner 
of the conjunction of cauſe and eſſect in phyſics be ſuppoſed as 
« different as poſſible from the manner of the conjunction of mo- 
* tive and action; only let the conjunction in both relations be 
« conſtant, and the whole of my reaſoning from the dilemma and 
« axioms to the laſt inference muſt remain unſhaken, and all my 
_ * concluſions will be found ſuch as may be tried experimentally.” 
If then this be not ſuppoſed by the advocates of Neceſſity, the 
reaſoning of this writer is by his own conceſſion without foun- 
dation. It, I think, appears from Doctor Prieſtley's treatiſe, that 
he regarded all the conſiderations preſent to the mind as forming 
one motive, and that to this collective view he attributed the 
neceſſary determination of the will. The queſtion, therefore, 
on which he argues is, whether the mind can, in the fame 
combination of circumſtances, form different determinations, 
whilſt the queſtion on which Doctor Gregory argues is, whether 
it is not abſurd to conceive that in every combination each diſ- 
tint conſideration ſhould be connedted with a correſponding 
effect. That Doctor Prieſtley did not conſider each diſtin mo- 
tive as connected with its correſponding action, will, I think, ap- 
pear from the following paſſages. 


IN. 
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Ix the firſt ſeQion-of bis treatiſe on the docttine of Neceſſity he 
ſtates his opinion in theſe words: I maintain that there is ſome 
fixed law: of nature reſpeding the will as well as the other 
powers of the mind, and every thing elſe in the conſtitution of 
nature; and conſequently, that it is never determined without 


ſome real or apparent cauſe foreign to itſelf, i. e. without ſome 
motive of choice, or that motives influence us in ſome definite 
or invatiable manner, /o that every, volition or choice is conflantly 
regulated and determined by what precedes it; and this conſtant 


determination of mind, according to the motives preſented to 


„it, is all that I mean by its neceſſary determination.“ And in 


the ſixth ſection he ſays, If we always chooſe that object or 4 


that action, which, on whatever account, appears preferable at 
the moment of making the choice, it will always be determined 
< by. Tome invariable rule depending upon the ſtate of the mind 
and the ideas preſent to it; and it will neuer be. equally in out 


potuer to chooſe two things, when all the previous circumſtances. 


« are the very ſame.” In the ſecond ſeQion he ſays, that . to 
« eftabliſh the concluſion defined in the preceding ſection, nothing 
is neceſſary but that, throughout all nature, the ſame conſe- 
« quences ſhould invariably reſult from the ſame circumſtances. For, 
« if this be admitted, it will neceſſarily follow, that at the com- 
«* mencement of any ſyſtem, ſince the ſeveral parts of it, and 
« their reſpective ſituations, were appointed by the Deity, the firſt 
change would take place according to a certain rule eſtabliſhed 
by himſelf, the reſult of which would be 'a new ſituation; after 
« which, the ſame laws continuing, another change would ſuc- 


« ceed, according to the ſame rules, and ſo on for ever; every new 
« ſituation 
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« ſituation invariably leading to another, and every event, from the 


F 


* commencement to the termination of the ſyſtem, being ſtrictly 
connected; ſo that, unleſs the fundamental laws of the ſyſtem 
« were changed, it would be impoſſible that any event ſhould 
have been otherwiſe than it was.” In the ſame ſection he ex- 
preſsly calls the collective view of all the conſiderations ſug- 
geſted to the mind the motive. © In every determination of 
« mind, or in caſes where volition or choice is concerned, all the 
previous circumſtances to be conſidered are, the ſtate of mind 
% (including every thing belonging to the will itſelf) and the views 
of things preſented to it; the latter of which is generally called 
« the motive, though under this Term ſome writers comprehend them 
« both.” And he expreſſes himſelf in the ſame manner in the 
following page : « A particular determination of mind could not 
© have been otherwiſe than it was, if the laws of nature reſpect- 
« ing the mind be ſuch as that the ſame determination ſhall con- 
4 flantly follow the ſame flate of mind and the ſame views of things.” 
And in the fourth ſeQion he ſays, whenever any perſon makes 
« a. choice, or comes to any reſolution, there are two circum- 
« ſtances which are evidently concerned in it, viz. what we call 
the previous diſpoſition of the mind with reſpect to love or 
« hatred; for example, approbation or diſapprobation of certain 
objects, &c. and the ideas of external objects then prefent to 
« the mind, that is, the view of the objefFs which the choice or 
« reſolution reſpects. Doctor Gregory, as the reſult of his argu- 
ment, has determined, that a motive is not a phyſical cauſe im- 
pelling a man to act, but that for the ſake of which a man acts; 
None and 
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and conſidered this as the diſtinction between the dodtrines of 
Neceſſity and Liberty; but Doctor Prieſtley has ſpoken of it as 
a diſtinction wholly unimportant, according to his notion of Ne- 
ceflity. In the ſecond. ſection he ſays, © No leſs fallacious is it to 
„ ſay that motives do not impel or determine a man to act; but 
« that a man, from the view of the motives, determines himſelf 
to act.“ And in the fourth ſection he ſays, © Every volition is 
nothing more than a deſire, viz. 4 defire to accompliſh ſome end, 
« which. end may be. confidered as the object of the paſſion or 
« affection.” In the following words he has guarded againſt any 
miſtake which might ariſe from his compariſon of the mind to a 
balance. It is acknowledged that the mechaniſm of the balance 
is of one kind and that of the mind of another, and therefore 

« it may be convenient to denominate them by different words 
« as for inſtance, that of the balance may be termed a pH,, 
« and that of the mind a moral mechaniſm. But ſtill if there be 
a real mechaniſm in both caſes, /o flat there can be only one 
« reſult from the ſame previous circumſtances; there will be a real 
ene enforcing an alen certainty in the event 7 


Ma. Hume has not expreſſed himſelf with 0 mich . ee | 
an Docs Prieflley ; but his ambiguity renders his opinion equally 
ſecure from the attacks of Doctor Gregory, ſince his expreſſions 
are at leaſt equally applicable to the opinion of Doctor Prieſtley as 
to that which Doctor Gregory has controverted. In his Eſſay on 
Liberty and Neceſſity he ſays, that the inferences concerning hu- 


man aQions * are founded on che experienced union of like ac- 
tions 
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« tions with like motives, inclinations and circumſtances.” In 
the beginning of his Eſſay he had aid, that * the ſame motives 
& always produce the ſame aQions but he afterwards explains 
this aſſertion. We muſt not,” he ſays, * however expect that 
„ this uniformity of human actions ſhall be carticd to ſuch a 
_ length as that all men in the ſame ci rcumſtances will always act 
« preciſely in the ſame manner, without making any allowance 
« for the diverſity of characters, prejudices and opinions.” 


Tas greateſt efforts in metaphyſical inquiry appear then, by 
the difficulties in which they are involved, to give confirmation 
to the opinion, that the nature of cauſes and their manner of 
operating are hid from us in impenetrable obſcurity. The at- 
tempts made by Doctor Prieſtley and Mr, Hume to, eſtabliſh the 
doctrine of Neceſſity, have, I imagine, been thewn to belong to 
that claſs of inconcluſi ve reaſoning which logicians denominate 
Petitio Hrincipii, and Doctor Gregory's attempt to overthrow it to 
belong to the claſs called Ignoratio Elanchi; whilſt on the queſtion 
of Materialiſm Doctor Prieſtley and Biſhop Berkeley refute each. 
other by contradictory arguments. Between this claſs of inquiries 
and that in which we are capable of arriving at certainty lies the 
claſs of mere Probability. In this middle claſs all the practical, 
and conſequently all the immediately uſeful, knowledge of man- 
kind is to bE found. Mathematical ſpeculations and the abſtract 
rules of logical reaſoning may boaſt the high privilege of abſo- 
lute certainty, but they are only uſeful as fat as they are capable 
of being applied to human actions; and in this application the 
mind of man muſt be content with an aſſurance of leſs ſtrength. 
Vol. V. E e | Tas 


Taz ſecond claſs I defined to be that in which a conſideration | 
of the conne&ion of cauſes and effects is directly or indirealy 
involved. That where ſuch a connection is the object of inquiry 

probability only is attainable, is a direct inference from what has 
been mentioned with regard to the third claſs. If we are wholly 
ignorant of the nature of all cauſes and their modes of operating, 
we cannot be in any caſe certain of the connection of effects with 
each other, or with thoſe cauſes to which they are aſcribed. 

Ma. Hume has indeed, from this principle, drawn a much more 

. extenſive concluſion. From our ignorance of the nature of the 
connection of cauſe and effect he has inferred, that we cannot 
reaſon about the exr/fence of ſuch a connection; and that our 
ſappoſition of its exiſtence is only the reſult of a cuſtomary 
tranſition of the mind from the one object to the other. This 


inference, which is the foundation of his ſcepticiſm, is ſupported 
by the following argument. Between theſe two propoſitions 
I have found that ſuch an objeft has ahways been attended with ſuch 
an effet, and 1 foreſee that other objefs, which are, in appearance, 
femilar, will be attended with ſimilar effefts, the connection is not 
intuitive. There is therefore required a medium which may 
enable the mind to draw ſuch an inference, if indeed it be drawn 
by reaſoning and argument. But there is not any ſuch medium, 
ſince the idea of ſuch a connection cannot be ſuggeſted by any 
ſingle inſtance, and there is nothing, in a number of inſtances, dif- 
ferent from any ſingle inſtance which is ſuppoſed to be exactly 
ſimilar, except only that after a repetition of ſimilar inſtances the 
mind is carried by habit, upon the appearance of one event, to 
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expect its uſual attendant, and to believe that it will exiſt. In 2 
anſwering this argument all that is neceſſary is to produce that 3 .Y 
medium which he declared paſſed his apprehenſion. It, I think, - 
conſiſts of two. propoſitions. The former is that thoſe things which 
begin to exiſt have not an independent exiſtence ; the latter, thoſe 
things which do not ex it of tliemſelves, or independently, muſt dertve 
their exiſtence from ſome other things. Theſe two abſtract princi- 9 
ples are to me ſelf-evident. Perpetuity of exiſtence is inſeparably | 2 
connected with MNecefity of exiſtence; and the notion of derived | 
exiſtence is inſeparably conneQed with the notion of that which is 
not neceſſary. The former is the principle of the firſt propoſition, 
the latter of the ſecond. We muſt therefore acknowledge. that 
every thing which begins to exiſt has derived its exiſtence from 
ſome other being as its cauſe. This has, indeed, been acknow- : 3 
ledged by Mr. Hume himſelf. © It is, he fays, © univerſally JF 
allowed that nothing exiſts without a cauſe of its exiſtence,” | 


IGXORANT as we are of the nature of cauſes, we are, indeed, 
unable to determine whether all Effects ſhould be aſcribed imme- 
diately to the firſt cauſe ; or whether, by the appointment of that 

firſt cauſe, there has been eſtabliſhed a connection between cre- 
ated things. On the latter ſuppoſition we might conclude that 
there is a real connection, where we have obſerved an uniform con- 
junftion ; but even on the firſt we are authorized to infer the pro- 
bability of a ſimilar conjunction of effects in ſimilar caſes yet 
unobſerved by us. It is agreeable to the opinion, that all things 
derive their exiſtence immediately from one great author, to be- 
lieve that there ſhould be a ſimplicity and uniformity in this 
continued ſyſtems of creation. 
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Tus probability of any particular inference on either ſuppo- 
ſition will be proportioned to what we conceive to be the extent 
of our obſervation of the analogies of nature. Mr. Hume has 
ſaid, that if any intricate or profound argument be produced, it 
is in a manner giving up the queſtion, becauſe it ſhould be obvious 
to the capacity of an infant ; but, though the former ſuppoſition 
be indeed too profound, the latter has no abſtruſeneſs, except 
what it derives from the abſtract form in which it has been pro- 
poſed; and other maxims, which, expreſſed abſtractedly, would 
be as difficult to an infant, are yet readi ly admitted in their ap- 
plication. It would not be eaſy to convince an infant that the 
whole is greater than a part, and yet he would not find any 
difficulty in a particular inſtance. But if after even this abate- 
ment it ſhould ftill be thought too difficult, there is not any 
Yeaſon why we ſhould not ſuppoſe that the infant is influenced 
by the acknowledged principle of the aſſociation of ideas; and 
that what in him is affociation is in the man aſſociation corrected 


and ſtrengthened by reaſoning. 


Tars.claſs, which has for its object the connection of cauſes and 
effects, evidently contains all the enquiries of natural philoſophy ; 
and what has been ſaid under the firſt head of the diviſion has, 
I ſuppoſe, made it appear that morality is alſo compriſed within 
it. It remains to be ſhewn that it includes thoſe propoſitions 
which are ſupported by the evidence of teſtimony, or which relate 


to the computations of chaace. 
ALL 


2 } 


ALL enquiries with regard to teſtimony may be reduced to _ 


two heads: In proportion as we are ſatisfied that a witneſs has 
not been influenced by any defire of decerving, and has not 
Himſelf been deceived, we give credit to his teſtimony. The 
examination then by which we eftimate the credit due to 
teſtimony confiſts of two parts, and if it ſhall appear that cach is. 
a confideration of the connection of cauſe and efe#, it will be al- 
lowed that all propoſitions whoſe credit refts upon EN are 
5 claſfed. 


"Wien we wiſh to determine whether a witneſs has been 
influenced by a defire of deceiving, we confider what motives. 
could have induced him' to wifh to deceive us, or whether the- 
means which he employed could promiſe him ſucceſs in a ſcheme- 
of deception. The former conſideration is evidently an enquiry 
into the operation of motives, that is, of moral cauſes on his 
mind ; and the latter will, I think, appear after a little conſi- i 
fideration to be an enquiry of the ſame kind, though ſomewhat 1 | 
more complicated. An enquiry into his judgment of the pro- 5m 
bability of his ſucceſs, is an enquiry into the operation of a view 
of the circumſtances in which he was placed, conſidered as a 
motive which ſhould determine him in the formation of his 
plan of action. It is therefore an enquiry of the ſame kind. 
It is however a more complicated enquiry, becauſe it is made 
for the purpoſe of enabling us to form a judgment of his judg- 
ment of his ſituation. He deliberates about the operation of 
motives on the minds of others in diſpofing them to concur with 
his ſcheme or to oppoſe it; but we, from our view of his 


ſituation, deliberate about the erpectation which he muſt have 
entertained 
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entertained concerning the probability of ooncurrence or oppoſi- 
tion. When, on the other hand, we would determine. whether 
a witneſs has been himſelf deceived, we conſider. the. Nate, of his 
mind at the time when he ſuppoſed the fact, of which he has 
given teſtimony, to have happened. This again is a conſideration 
of the influence of moral cauſes. I cannot give a fuller illuſtra- 
tion of what I have ſaid than by referring to Lord Lyttleton's 
celebrated Obſervations. on the Converſion of Saint Paul, from 
which indeed this diviſion of the enquiry into the credibility of 
a witneſs has been taken. It is not at all neceſſary to my pur- 
poſe that the queſtion of human liberty ſhould be. examined. 
That motives have ſome influence on the mind will. not be 
denied by thoſe who maintain its freedom, and the deficiency 
of their influence muſt be ſupplied, by the ſelf-determining power 
of the mind, which is a cauſe whoſe manner of operating is 
equally remote from our comprehenſion. ä 
Docrox CAMPBELL, in his very able Examination of Mr. 
Hume's Eſſay on Miracles, has contended * that teſtimony hath 
« a natural and original influence on belief antecedent to ex- 
+ perience,” and in the ſenſe in which he has aſſerted this 
propoſition .it appears to be true. Teſtimony has an influence 
on belief antecedent io inferences from the conduct of others, but 
this influence is founded on the conſciouſneſs which a child has 
of his own veracity. When he does not ſpeak for enquiry, he 
ſpeaks to communicate his own ideas. Subſequent experience 
of the conduct of others may teach him that the noble gift of 
ſpeech is ſometimes abuſed, or he may learn the ſame leſſon of 
diſtruſt from the artifices which he himſelf is ſometimes induced 
to adopt ; but the original and genuine uſe of ſpeech he feels. 
is 
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is to communicate the real thoughts of his mind. The credit 
of teſtimony is therefore founded on our original experience of our 
own veracity, though our eſtimates of it are afterwards corrected 
by an enlarged view of the general conduct of mankind. 


Tue probabilities of chance are included within this general 

deſcription of probability. Doctor Reid has very properly ob- 

ſerved, © that we attribute ſome events to chance; becauſe we 

* know. only the remote cauſe which muſt produce ſome one 

« event of a number, but know not the more immediate cauſe 
« which determines a particular event of that number in pre- 

« ference to the others.” This he has illuſtrated by obſerving, 

„that in throwing a juſt die upon a table we ſay it is an equal 

« chance which of the ſix fides ſhall be turned up, becauſe 
* neither the perſon who throws, nor the by-ſtanders, know the 

« preciſe meaſure of force and direction neceſſary to turn up 
„any one fide rather than another.” Eſſay 7. ch. 3. The 
eſtimate of chance appears therefore to be founded in a conſi- 
deration of the connection of cauſe and effect. When we are 
unable to diſtinguiſh- thoſe circumſtances of the cauſe which will 

determine the event in a particular manner, we proceed as if 

all the events which might poſſibly ariſe from the ſame general 

cauſe, acting in various circumſtances, were equally probable, 

and make our computation merely from the number. The ex- 

ample mentioned by Doctor Reid belongs to that claſs of pro- 
bable propoſitions which relates to the operation of phyſical 
cauſes. If the ſubject of computation were the contingency of 
human conduct it would belong to the claſs of moral cauſes. 
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\Berore I conclude this eſſay, I would remark a. peculiarity 
in the probability of teſtimony which ſeems to add to it con- 
ſiderable force: This pecuharity is derived from the ſucceſſive 
nature of the acts of the mind. In the material world cauſes 
and effects co-exiſt;, and as we conjecture the connection be- 
tween them only from their correſpondence, it may frequently 
be difficult to determine to which of two co-exiſting objects we 
ſhould aſcribe an effect. The queſtion concerning phlogiſton, 
as ſtated in Nicholſon's Firſt Principles of Chemiſtry, may afford 
an example of ſuch a difficulty. The great queſtion,” accord- 
ing to this writer,” now, is, whether inflammable air be con- 
«* tained in all combuſtible bodies, ſince they do not all emit it 
« by mere heat; and it is evident, that if combuſtion: can be 
effected without it in any one inſtance, it cannot be the in- 
diſpenſable and univerſal principle of inflammability. Its 
* exiſtence is denied in ſulphur, phoſphorus, charcoal, metals, 
« and ſome other ſubſtances. It may however be obtained by 
heating thoſe if water be preſent: whether it is afforded by the 
*« ſubftance under examination, or by the water, is therefore the ſubjett 
M, controverſy.” Book 2. ſec. 1. chap, 2. In the operations 
of the mind this ambiguity cannot prevail in the ſame degree. 
We. judge of the connection of moral cauſes and their effects 
by their order of ſucceſſion, and as the mind cannot at the fame 
time give conſiderable attention to more than one motive, we 
are not liable to much ambiguity in our obſervation of the 
tendency of that motive; beſides, though in ſome caſes ſeveral 
motives may conſpire to influence the mind to the ſame deter- 
mination, yet in others they operate ſeparately. In thoſe other 
caſes we may learn the natural tendency of thoſe motives, and 
we may apply the reſult of thoſe obſervations in caſes more 

| | complicated 
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complicated. We conclude for inflance that in a certain caſe 
the conſideration of pecuniary. intereſt has had a certain influence 
on the mind, becauſe no other motive appeared in that inſtance 
to be preſent to the mind, and we could ſcarcely miſtake in 
attributing the effect to the Angle cauſe with which it appeared 
to have connection. In like manner we conclude that the hopes 
of credit or power, and the deſire of gratifying paſſion, produce 
certain tendencies, and that different ſtates of mind diſpoſe men 
| variouſly with regard to the reception of truth. It were eaſy 
to ſelect from the ſacred writings examples of ſuch caſes. 
This peculiarity in the operation of moral cauſes appears to give 
conſiderable force to concluſions concerning their influence in 
particular caſes, and to balance any diſadvantage which might 
ariſe from our inability to determine the queſtion of their neceſ- 
ſary operation. If we could aſcertain that moral cauſes act 
neceſſarily, this ſucceſſive nature of the operations of the mind 
might perhaps in ſome caſes, not too much complicated, enable 
us to arrive at certainty; but as I conceive that this queſtion 
is beyond the limits even of probable conjecture, I conclude that 
the credit of teſtimony can never riſe above probability. Our 
ignorance of the nature of all cauſes, moral as well as phyſical, 
muſt baniſh ſtrict and abſolute certainty from every enquiry into 
the material or intellectual world. 


I nave now finiſhed what I propoſed; and if it ſhall appear 
that I have more accurately deſcribed the nature and boundaries 
of certainty and probability, and diſtinguiſhed both from that 
region into which the human mind is unable to penetrate, I 

Vol. V. Ff ſhall 
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ſhall think that IJ have done ſome ſervice to the cauſe of truth; 
if I have failed, this eſſay will only be one negatiue inſtance 
more, and may with others ſerve to guide ſome future experi- 
menter. 1 


METEOROLOGICAL OBSERVATIONS i IRELAND 
in the Year 1793. By RICHARD KIRWAN, %, LI. D. 
F. R. S. and M. R. I. A. 


IN my former papers on this ſubject I have laid down the Read Jan. 
rules of probability or meaſures of expectation of the three e 
moſt important ſeaſons of the year, as far as they could be 
eſtabliſhed by an experience of forty-one years, and deter- 
mined the limits of each with as much preciſion as the data 
could collect would admit. The ſeaſons that are conform- 
able to theſe I ſhall therefore call regular, and thoſe that 
deviate from them ancmolous, until a ſtill longer experience 
inſtructs us to alter or improve theſe rules. It will therefore 
be the bufineſs of the meteorologiſt who chuſes to follow this 
method to exhibit every year a view of the ſeaſons of that 


immediately preceding, and examine their conformity with 
; 1 £3 X , theſe 


1 3 5 
theſe rules. To effect this more eaſily, and without recurring 
to anterior volumes of our Academy, it may be proper to 


exhibit a yearly ſhort view of the ſeaſons under their reſpective 
denominations, and alfo of the meaſures of expectation. 


& 
FIRST TABLE. 
Seaſons. 
| Spring 61 Days. Summer 92 Days. Autumn 61 Days. | : 
8 Rain. E DAP ; 
Inches. Days. Inches. [Days. Inches. Days. 
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+» Probabilities at the Beginning of a Year. 
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Or Spring I have as yet no prognoſtics, but it is poſſible that 
in time the mean height of the barometer in March will fur- 
niſh ſome. The mean of March 1792 was 29,707, and the Spring 

| was wet. That of March 1793 was 29,96, and the Spring was 
variable. | N 


RIED T 
Probabilities of Summer. 


Paoowosrtcs 
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FOURTH TABLE. 
Probabilities of Autumn. 
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Probabilities of Autumn. 


PROGNOSTICS. 
| | Wet. Variable. Dry. | 
| | 
 [WetSummer = | + 4 4 
Wet Spring and Variable | += & | I 
| | : 8 | ; 
Dry . N 44-3 
| Wet Summer - 4 5 | 5 
Variable Spring and 4 Variable - = 2 = 
CD: - 17 þ Fol Tr 
| Wet Summer - | + T 3 
Dry Spring and Variable 2 F IT 
Dry - - i x. Fe 
27 F 150 5 


Of the Diſtinctions of Variable. 


Tux modification called variable being intermediate between 
dry and wet, may ſometimes approach very nearly (that is, 
within one or two-tenths) to the one, and ſometimes to the 
other; and hence I ſhall diſtinguiſh variable inclining to ary, 
and variable inclining to wet : it is reaſonable to conclude that 
when this modification occurs as a progno/iic it ſhould be 
deemed to participate but in a lefler degree of the foreboding 
properties of that modification to which it approaches molt ; 
and alſo indicate a leer degree of the modification foreboded, 
by the prognoſtic to which it approaches. As the prognoſ- 
tications however founded on theſe diſtinctions are not the 
reſult of immediate obſervation, I ſhall comprize them in ſepa- 
rate tables, that their validity may be eſſayed by future expe- 
rience. If found uſeful, they may be enlarged. 


SIXTH 


's 


| 2 nd 


SIXTH TABLE 
x | 10 * * : 
Probabilities of Summer. 
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__ the month during which its mean height was greateſt was May; 
| that during which it was loweſt was December. | 
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_ IN 1792 its greateſt; height Was in September, its loweſt in 


"| January, and the month during L ich it was higheſt on a mean 


„ . 


was June, and that in which the mean was loweſt was March. 
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= _ . Hence we ſee the ſpring was variable, whether we conſider the 
; quantity of rain or number of days. 17 5 3 
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= Tug ſummer was variable inclining to wet, if we conſider the 
quantity of rain, or even wet, if we conſider the number of rainy + 
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Tun autumn was variable /lightly inclining to wet, if we con- 
ſider the quantity of rain, but Arieih variable if we attend only 
to the number of rainy days. | 


5 


Compariſon of the Seaſons, with the Rules of Prognoſtication. 


1* Tae ſpring being variable, the probability of a we? ſum- 
mer was the greateſt by the third and ſixth table, being , but 
that of a variable inclining to wet was the next greateſt by the 
' ſixth table, being , and actually took place. 


2 Tae ſummer being variable, the probability of a wer 
autmun was the greateſt by the fourth and eighth table, being 2 ; 
but as the ſummer was vartable inclining to wet, the probability 
of a variable autumn was alſo the greateſt, by the ninth table, 


— 


39 A VARIABLE ſpring ſucceeded by a variable ſummer oc- 
curred but once in 41 years by Dr. Rutty's obſervations, and 
theſe were ſucceeded by a wet autumn, therefore its probability 
ſtood ſingle, and was but r by the fifth table; but variable 
ſprings were ſeven times followed by wet ſummers, and theſe 
were followed five times out of ſeven by variable autumns, as 
appears alſo by- the fifth table; therefore as this ſummer was 
variable inclining to wet, the probability that it would be fol- 
lowed by a variable autumn alſo inclining to wet, was the 
15 . greateſt 


* 


greateſt. Hence we may perceive the neceſſity of the diſtinctions 
of variable, and of enlarging the tables by their admiſſion, ſtill 


further. | 


f 
* 


Compariſon of the Years 1792 and 1793. | 


* 
7 
, 
| 
| 
| 


3 Dryeſt. 
| | 


12 2 - a — a | e = 22 - <0 * + 1 * 


February 
une N oveniber 
November | 


Is 1792 the winds. in March blew 19 days from the W. 
or S. moſtly from the 12th to the end of the month. In 1793 
it blew towards the end of the month chiefly from the eaſt. 
It is remarkable that though the quantity of rain was different 
in theſe two years, yet the number of rainy days did not differ 
much, they being only fewer in 199g by 14. 

| 3 Is 
By a miſtake this was 30,7 in my laſt paper. | 
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In 1792 they were to the whole year as 10 to 16, and in 1793 
as 10 to 17. | 


= 


Ir may now be proper to attempt to gain prognoſtics of the 
different ſeaſons from the ſtate of the winter months that precede 
them. If we call winter thoſe three months in which the greateſt 
cold uſually prevails and vegetation is arreſted, we may reckon 
five in every year; three at its beginning, January, February 
and March, and two at its cloſe, November and December. 
March indeed may be reckoned intermediate between winter 
and ſpring, but it partakes more of winter ; theſe five months 
precede the ſucceeding ſeaſons, I ſhall therefore conſider them 
together under thoſe heads which appear to me moſt likely to 
furniſh prognoſtics. | 


: 


Of the Winter preceding the Seaſons of 1792. 


[ 2 
| Rain. Mean of | Mean Storms. 
1791. Inches. | Days, Barometer. Heat. 


— 


— 


November | 2,1088 | 22 29774 | 43321 1 W. N. W. 
December | t,8910 | 18 | 29,72 36,34 | © 


Lt. Mit. 4 6— — 
6 od —_r_ 


—_——— 


| 3,999 40 | 29973 | 3997 |1 | | 


39,92 | Q 


February - 1,576") 19 30,01 43,78 0 | 
| 1 ö ; 
| March - » 1,65 ff 25 29570 44,09 | 9 all S. W. or S. or 8.8. W. 


; 8 4 2 x . 2 2 
Total a | 9,909 | 105 nave! 41,66 flo 1 


0 


By error 2,8240 in my laſt paper. 
By error 2, 3644 in my laſt paper. 


E 498. 


Enſuing Seaſons, Spring wet, Summer wet, Autumn wet. 


Of the Winter preceding the Seaſons of 1793. 


— 


— — 
„ 


1792. 
November 


December 


| 1793. 

Janzary — 
February + 
{March - 


Total: 


_ | | Mean. 
ain. — — — 7 
Inches. | Days. || Barometer. | Heat. Storms. 
0, 3940 14 30, 5 48 0 
2,9163 1 || 29,986 | 42,4 | 5 W. N. W. or W. S. W. 
33103 31. | 30,07 4532 5 8 = 
1,8911 | 20 30,12 39,32 | © 
2,1281 18 | 29592 42,17 | 2 8. W. N. W. 
2,0887 18 | 29,96 38,27 | 2 8. W. before the 3d. 
6,1079 56 30, Mean 39792 4 55 855 
9754182 7797 8 30, _— 42,c 17 Fe 7 
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ExsvinG ſeaſons, ſpring variable, Summer variable inclining to 


wet, autumn variable lightly inclining to wet. 


AmoxG all the years obſerved by Dr. Rutty from 1725 to 


1765, there occurs but one ſimilar to 1792, viz. the year 1755; 


in that the three ſeaſons, ſpring, ſummer and autumn, were wet ; 


and by comparing my journal with his account, I find many 


other points of reſemblance; it were perhaps worth examining 


how far they reſembled each other with reſpe& to human he 


©. 


alth. 
The 
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The year 1756 bore alſo ſome reſemblance to 1793, for the 
ſpring was variable, the ſummer wet, and the autumn va- 
riable. | | 

* 

' Mk. BARE ER of Lyndon in England remarked that 1992 was 
the wetteſt year that occurred ſince 1782. The mean height of | 
the barometer at Lyndon is 29,4 and the mean annual rain is 

about 23; but this year there fell 29,4 inches. The mean height 

of the barometer in March was about r below its ſtandard 

height. N 


— — Þ —— 5 ta 
VI. * - . F * _ 


A , þ , 7 i 1 : — 7 
. ˙ ⅛—AQ—— . 7˙0⅝‚.Ät. .,.... 


. 


Vol. V. | H h | 1 | [ 


EXPERIMENTS A NEW EARTH found near 
STRONTHIAN i SCOTLAND. By RICHARD 
KIRWAN, E. LL. D. F. R. S. and M. R. L A. 


12 9 
: 


PIAH FF on S50 25 | | | | 
I N the mineral kingdom there are many ſubſtances whoſe Read Jan. 
diſtinctions are obvious; no one can be at a loſs to diſtinguiſh 9 1794. 
earths from ſtones, or ſtones from metals, or the various 
metals from each other. The utility of theſe diſtinctions is as 
evident as the difference of characters on which they are founded 
is ſtriking ; but of late years lines of diſcrimination have been 
traced between ſabſtances, moſt of whoſe characters reſemble 
each other ſs nearly, that they have ever before been deemed 
homogeneous. The diſcovery of theſe latent diſtinctions is 
often as important as that of the moſt obvious, and much more 
difficultly effected; thus the diſcovery of the difference between 
plumbago and molybdena led to the true knowledge of mineral. 
coal; that of the difference between iron and manganeſe led 
594 DO 43 | to 
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to the more perfect knowledge of ſteel and iron ores; that of 
the difference between barytic and common lime-ſtone led to 
the knowledge of a ſubſtance that is now a capital inſtrument 
in chemical analyſis, and evinced the futility of that theory 
which deduced the origin of all ſubſtances that burned to 
lime from ſea ſhells. The ſubſtance: I now announce to the 
Academy affords a farther proof of the danger of too ſtrict a 

reliance on general theories, and of the poſſibility of detecting 
many ſubſtances nearly allied to, but in reality differing from, 
thoſe with which we are already acquainted. It is only after 
ſome years of diligent but fruitleſs reſearch after ſuch aſſimi- 
lating ſubſtances that this poſſibility may be deemed an impro- 

bability. 7 | | 


Tre firſt account I received of this ſubſtance, which I ſhall 
call Stronthianite, was from Doctor Crawford in the year 1790 | 
he was ſo obliging- as to ſend me a ſpecimen, accompanied 
with a letter, informing me that from ſome. experiments he 
made it appeared to him to contain a new earth; what theſe 
experiments were he did not mention. i 


SHORTLY after, however, it attracted ſome attention; in the 
Miner's Journal of February 1791 a good deſeription of its 
external appearance, and ſome account of its chemical proper- 
ties, are given from the obſervations of Mr. Sulzer. I had 
not leiſure to examine it until laſt October ; from the expe- 
riments I ſince made, in which I was aſſiſted by Mr. Higgins, 
ſuperintendent of our Apothecaries Hall, whoſe” chemical abili- 

dies 
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ties are well known, and likely to be eminently uſeful to this 


country, it plainly appears to be a new earth, intermediate 


between the barytic and common limeſtone, 


External Characters. 
Irs colour is whitiſh or light green, 


Irs luſtre common. | 3:36 


ITs tranſparency intermediate between the ſemitranſparent 
and opake. ; 


Irs fracture ſtriated, preſenting oblong diſtinct concretions, 
ſomewhat une ven and bent. 


Irs hardneſs moderate, being eaſily ſcraped. Very brittle. 


Irs ſpecific gravity from 3,4 to 3,044- 


* 


SECTION 
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SECTION FIRST. 


Its Relation to Heat and Fixed Air. 


THr1s ſtone expoſed to a heat of 130 Wedgwood, in com- 
mon clay crucibles, vitrifies very readily when in contact with 
the crucible, but the interior part remains unchanged. Having 
heated two ounces of it in a black lead crucible, only a very 
ſmall part, of it was vitrified ; the remainder was converted 
into lime by a heat of 1409, and loſt 194 grs. that 1s, little 
more than 20 per cent. of its weight; ſubſequent experiments 
ſhewed that the weight thus loſt is fixed air, and that the 
loſs is ſtill greater than this experiment indicates, as by reaſon 
of the partial vitrification it cannot be perfectly aſcertained. 


EQUAL parts quartz and Stronthian lime, melted in a heat 
of 138, partly into an amber yellow glaſs, and partly into a 
black and white enamel, the ſurface preſented a ftrong lead- 
coloured metallic glaze, which was communicated even to. the 
interior of the crucible and to its cover. 


Two parts of this lime and one of magneſia being heated to 
138, the lime vitrified with that part of the crucible with 
which it was in contact into a porcelain maſs, and acquired 
a purpliſh and greeniſh colour; the magneſia remained unal- 
tered, MR 


50 | 
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Fos parts Stronthian lime, and one of ſilex, heated to 138, 
partly hardened and partly melted; but as the crucible was 


conſiderably acted upon, the genuine effects of theſe propor- 
Dons is not clear. 


Tusk parts Stronthian lime and one part argill, heated to 
150, melted into a black compact maſs, of which the upper 
part was an enamel, and the lower a porcelain, not having been 
ſufficiently heated. The ſame experiment made with common 
lime produced only a porcelain. | 


Two parts Stronthian lime and one of argill, heated to 1 500, 
melted only where in contact with the crucible, the interior 
parts retained its powdery ſtate ; common lime uſed inſtead of 
Stronthian remained alſo in powder. 


E QUAL parts Stronthian lime and magneſia retained their pow- 
dery ſtate, except where in conta with the crucible. 


Fou parts ſilex and one of Stronthian remained unaltered 
at 147*, though the influx of melted coal ſeemed to convert. 
them into a greyiſh black compact porcelain. 


A coMPOUx» formed of 67 parts filex, 23 of argill, and 10 
of Stronthian lime, melted at ſo low. a heat as 114 into a 
greyiſh white porcelain, which in a heat of 1479 only became 
porous, When common lime was uſed inſtead of Stronthian the 
compound. melted at 145 into a ſemitranſparent frothy ena- 
| mel. 
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mel. Hence we ſee this ſtone may be advantageouſly ſubſti- 


tuted for lime in pottery and vitrification, and; in metallurgy, 


as a flux for certain refractory ores. 


WarTEr poured on Stronthian lime heats more violently than 
with the ſame proportion of common lime; it alſo diſſolves it 


much more copiouſly, 200 parts of water diſſolving one of 


this lime, or rather more; for a troy pound of water, tempe- 


rature 60, diſſolves 36 grs. of this lime. 


Tu moſt remarkable revs of this lime is that it is 
capable of cryſtallizing; a ſaturate ſolution of 1 it, being ſuffered 
to ſtand for one day in a cool place, ſhot into tranſparent 
rhomboidal cryſtals, two of whoſe oppoſite angles were very 
acute, and the other two conſequently very obtuſe ; theſe cryſtals 
do not readily effloreſce by expoſure to the air of the tempe- 
rature of 66?, but placed on a hot iron they fall into powder 
which is {till in the ſtate of lime; the water deprived of them 
forms a pellicle on the ſurface like common lime-water ; the 
cryſtals themſelves are alſo ſoluble with the aſſiſtance of heat. 


Treg lime-water has a ſtronger taſte, though of the ſame 
kind as that of the common) like this, it precipitates metallic 
ſolutions, and particularly that of ſublimate corroſive with the 
ſame colour, but much more copiouſly than the common. 


IT is a much better teſt of fixed air than common lime- 
water, being precipitated much more abundantly by the ſmalleſt 
particle ot that air, 


 WareR 
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WATER, thus impregnated, abſorbs hepatic air in great quan- 
tity, and thus forms a Stronthian hepar. Marine acid, added 
to this liquid hepar, produced a pale bluiſh precipitate, accom- 
| panied with ſome efferveſcence. 


STRONTHIAN-LIMuE is precipitated from its ſolution in water 
like the common by ſpirit of wine. | 


SECTION SECOND. 


— 


— — — = 
a — by * 


Of its Relation to Acids. 


Cs 


To diſcover its rank in the ſeries of bodies ſubjected to the bi 
action of acids, I found it neceſſary previouſly to examine ſome j 
anomalous experiments relative to the powers of common quick- 4 
lime, which, if left undetermined, would diffuſe their obſcu- i 
rity over thoſe which I meant to inſtitute on Stronthian lime. 

ABouT the year 1779, Mr. Sage of the Royal Academy of 


Paris, and Doctor Demeſte, aſſerted that quick-lime was a dif- 
ferent earth from the calcareous; and, to prove this difference, . ? | 
they affirmed that lime-water precipitated a ſolution of gypſum, : 
and alſo of lime-ſtone in the nitrous and marine acids, M. 
Morveau, in examining the nature of various calcareous com- 


pounds, allowed the truth of this experiment, and at that time 
Vol. V. ; T4” | attributed 


| 
| 
| 
N 
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attributed this precipitation to the phlogiſton of lime *. This ex- 


planation not appearing to me ſufficiently ane made 
the following experiments : 


1% Having diluted ſome quantities both of nitrous and marine 
acids with diſtilled water, I ſaturated both with Carrara marble ; 
another portion of this marble I converted into lime, and of this 
lime I formed Iime-water. 


29+ To ſmall portions of the ſolutions of this marble in each 
of the above-mentioned acids I added lime-water ; in each a flaky 


and ſomewhat browniſh white precipitate appeared. 


39. Tais precipitate was not ſoluble by an addition of 2 


diſtilled water. 


4 NerTHER was it increaſed by an addition of more lime- 
water; yet it was ſo ſmall that J could not conceive it to con- 
tain all the calcareous earth in the nitrous and marine ſolu- 


tions. 


59: Tux liquor in which this precipitate appeared being fil- 
tered, and the precipitate, thus ſeparated, more lime-water was 
added to the filtered liquor, but no precipitate appeared; yet on 


dropping into this liquor a freſh quantity of marine ſelenite a. 
cloud was immediately diſcernible. 


See 17 Rozier for 1707. p. 218, 224 and 227. 


60. Tas 
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6% Tur ſolution of marine ſelenite being flightly boiled, 
lime-water was added to it; a cloud ſtill appeared, but the pre- 


 cipitate was much leſs copious than when the unboiled ſolution 
Was uſed. 


79% To a ſolution in the nitrous acid, not of marble, but of 


lime formed of marble, lime-water was added; no precipitate or 


cloudineſs enſued. 


Hence it is clear that the precipitation, formed by the 
addition of lime-water to the acid ſolutions of Carrara marble, 
conſiſted of the lime itſelf contained in the lime-water, and not 
of that united to the mineral acids, being occaſioned by the 
fixed air abſorbed by thoſe acid ſolutions after or during its 
extrication in the act of ſolution; for this precipitate muſt be 
either argill, magneſia or calcareous earth; if it were argill or 
magneſia the precipitate would be as copious from a boiled as 
from the unboiled ſolution, the contrary of which we have ſeen 


in the 6th experiment; it ſhould alſo be found in the acid 


ſolutions of lime, which is contradicted by the 7th experiment; 
if it were an earth ſeparated from an acid it ſhould be in the 
ſtate of lime, and conſequently ſoluble by an addition of more 
water, contrary to the 3d experiment ; but if we ſuppoſe it a 
calcareous earth, precipitated from the lime-water by the fixed 
air contained in the acid ſolutions, all the phenomena exhibited 
by theſe experiments muſt naturally occur. This air will pre- 
cipitate the lime in the lime-water added, as in the ad expe- 

11 timent. 
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riment. This precipitate will be inſoluble in water as in the 
za; the addition of more lime-water will not increaſe it, as is 
ſeen in the 4th, all the fixed air being already taken up; but 
on adding to this mixed liquor more of the acid ſolutions a 
precipitate will appear as theſe acid ſolutions convey an addi- 
tional quantity of fixed air, which acts on the lime-water con- 
tained in the mixed liquor, as in the sth experiment; the 
precipitate will be leſs copious in the boiled ſolutions, as much 
of the fixed air is expelled by the boiling, as in the 6th expe- 
riment; and finally, no precipitate will be formed in the acid 
ſolutions of lime, as in that caſe no fixed air can exiſt. 


Turs ſource of ambiguity being removed, I now proceed to 
the experiments made to diſcover the relation of Stronthianite to 
acids, 


To the Marine. 


STRONTHIANITE diflolves very readily in the marine acid, 
whether concentrated or diluted, and- with conſiderable efferveſ- 
cence; 100 grains of Stronthianite loſe by ſolution in acids 26,5. 
Common lItme-ſtones, equally free from foreign mixture, con- 
tain much more fixed air; barytic Itme-ſtones much leſs, and are 
more difficultly ſoluble. 


Tux acids of vitriol, tartar and ſugar, being ſucceſſively dropped 
into this muriatic ſolution, inſtantly produced copious precipitates 
ſtill more inſoluble than thoſe that ariſe from their union with 
common calcareous earth. 

Tals 
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Tars ſolution is alſo precipitable by mild alkalis, whether 
fixed or volatile, and apparently ſo by the fixed cauſtic vegetable 
alkali ; but the cauſtic volatile produced only a ſlight cloud, pro- 
cording, as I imagine, from its not being perfectly cauſtic. 


Miu» calx cauſed alſo a precipitation of Stronthian from this 
ſolution, but mild barytes none. 


Common lime-water produced a precipitate in this ſolution 
from the cauſes already mentioned; but barytic lime-water cauſed 
a copious precipitate, 


A neutral falts, formed by the vitriolic acid united to any 
baſis, ſuch as the ſolutions of tartar vitriolate, glauber, vitriolic 
ammoniac, ſelenite, epſom, alum, and of the vitriols of zinc, 
lead, mercury, tin, biſmuth, regulus of antimony, produced copi- 
ous white precipitates, that of iron a brown. 


BuT neither iron, copper, tin or lime, in their metallic forms, 
cauſed any change in our ſolution, at leaſt in a ſhort time. This 
ſolution, being evaporated nearly to 4 its bulk, ſhot into cryſtals 
ſoluble in their own weight of water of the temperature of 
689, At 7 or a ſtill higher heat they effloreſce. 


To the Nitrous Acid. 


Tuts ſtone is ſcarce at all attacked by nitrous acid whoſe 
ſpecific a is 1,4, but if to this acid half its weight of 


Water 
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water be added, ſo that its ſpecific gravity be about 1,3, it is 
gently ſoluble; but if nearly its own weight of water be added 
to it, ſo that its ſpecific gravity be 1, 22, it efferveſces violently, 
whereas barytes is nearly inſoluble in an acid even thus diluted. 
This ſolution alſo cryſtallizes; and, if the evaporation be ſlow, into 
large cryſtals ; by ſpontaneous evaporation I have obtained ſome 
of the weight of 14 grains, and if the quantities were large their 
{ſize would undoubtedly be greater. Their ſhape was that of flat 


hexahedral lamelle imbricated, that is, ſuperimpoſed on each 
other, as ſlates on the roof of an houſe. 


Tagss cryſtals are ſoluble in ſomewhat more than their 
weight of water heated to 669, Placed on a red-hot iron they 
decrepitate like common ſalt, and fuſe in a ſtill ſtronger heat. 


Tus ſaturate ſolution of this earth does not diſcolour litmus, 
as that of barytes does. 


N o the Acetous Acid. 


'Tars dane is alſo ſoluble, though much more ſlowly, in diſtilled 
vinegar. The ſolution being carefully evaporated ſhoots into 


ſtelliform cryſtals, of an acid taſte ; they effloreſce by expoſure 
to the air. | 


To. the Vitriolic Acid. 


Trrs acid, when concentrated, has ſcarce any action on this 
lone, whether mild or calcined. When much diluted I found 
10,000 parts of it to diffolve one of this ſtone. 


SECTION 


1 
SECTION THIRD. 


\ Of the Aﬀinities of Stronthian. 


£ STRONTHIAN lime- water, poured on a ſolution of tartar vitrio- 
late, immediately formed a precipitate, and ſo it did in the 
ſolution of glauber's ſalt and vitriolic ammoniac ; hence its affi- 
nity to vitriolic acid is ſuperior to that which any alkali bears to 


this acid. 


IT alſo formed a precipitate in the ſolutions of common ſele- 
nite, epſom and allum; hence the affinities of common lime, 
magneſia and argill, to the vitriolic acid, are inferior to thoſe of 


this earth. 


Bur barytic lime-water decompoſes the compound of vitriolic 
acid and Stronthian, and alſo the combinations of this earth with 


the nitrous, muriatic and acetous acids, 


8 — — — 2 . — 
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HENCE the affinities of Stronthian ſeem to be the ſame as 
thoſe of barytes, but inferior in degree, though ſuperior to thoſe 
of common calx. 


OBSERVATIONS om: RAIN GAGES. 

Bu THOMAS GARNETT, M. D. Member of the 
Royal Medical, Royal Phyſical, and Natural Hiſtory Societies 
of Edinburgh, of the Medical Society of London, and the 
Literary and Philoſophical Society of Mancheſter. 


| Fur theory of rain has long engaged the attention of philo- Read Jan. 25, 
ſophers, and many ingenious and plauſible conjectures on the . 
nature of this meteor have been given to the public; but the 
facts of which we are at preſent poſſeſſed ſeem to me to be too 
few in number, and to have been made at places too remote 
from each other, either to refute or confirm the theories in 
queſtion. This conſideration induced me to collect all the obſer- 
vations on this ſubje& I could; and in the laſt volume of the 
Memoirs of the Literary and Philoſophical Society of Mancheſter 
is an Eſſay of mine containing a number of obſervations made 
on the weſtern coaſt of this iſland. Since the publication of 
that Memoir I have received journals from different parts of the 

. V+... „ | kingdom, 
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Kingdom, and have prevailed on ſeveral of my philoſophical 
friends in different counties to keep exact regiſters of the baro- 
meter, thermometer and rain gage. By theſe means I am in- 
duced to hope that we ſhall be furniſhed with a part of the 
natural hiſtory of this iſland as yet little known, and which 
will not merely be gratifying to curioſity, but applicable to 
the moſt uſefu] purpoſes, and which promiſes to ſupply the 
deficiency of obſervation, and enable the philoſopher to correct 
his l by facts. eee Wo 


Tue barometer and thermometer are ifeaments which are 
liable to little error when carefully made and in the moſt 
ſimple form; but rain gages are very imperfect inſtruments. 
My attention was directed to the methods of remedying their 
imperfections as much as poſſible, from having obſerved that 
the journals of two gentlemen at Kendal in Weſtmoreland, whoſe 
accuracy in obſervation could not be ſuſpected, differed con- 
ſiderably, though their gages were ſimilarly expoſed, but I do 
not know whether ſimilar in their conſtruQion, Dis 21M} 

Rain Gaces are — on two accounts. Firſt, on account 
of the evaporation which very commonly takes place on the 
interior ſurface of the funnel during wet weather in ſummer; 
for the air is for the moſt part in a condition to abſorb more 
water than it contains, though our humid atmoſphere is forne- 
times ſo perfectly ſaturated as to depoſite part of its vapours on 
furniture within doors, even during the months of July and 
Auguſt, provided the weather be very wet; but water will 
frequently evaporate from the ſurfaces of many bodies, particularly 
from 


1 259 ] 
from metallic ſubſtances, as I have found by experiment, while 
rain is falling in ſummer, or dew forming in an evening ; for if 
a veſſel of tinned iron be rubbed over with a wet ſpunge, 
and then ſuſpended with its mouth downwards, its inner ſurface 


will ſoon become dry again, though rain be falling or dew forming 
at the time. | 


— : . 


As this - evaporation cannot be entirely prevented by any 
method of conſtructing the gage, if the quantity of water loſt 
this way could be determined, this imperfection would be 
corrected; and I ſhould think that this quantity might be 
determined by two contiguous gages. For, let A and a = 
the areas of the apertures of the two gages; B and b = the 
curve ſurfaces of the funnels; S, s = the quantities of water 
collected by them in a given time in grains; X and x the 
quantities loſt by evaporation in the ſame time; then S ＋ X 
and s + x, 'beniig* the quantities received by the gages, we have 


A:: S + X. 5+ x, and 1 85 3 5 but ſince the 


. 
t e evaporated” in the 17 time are as thoſe ſurfaces, 


B b: X: K, and „ e eee ee e 


e e 

B 5 d As 5 and the quantity cotfected — 8 + X 
Ba r 0997 w ton as 

A — 2 e but the cones muſt not be fimilar, for in that 


caſe both the numerator and denominator would be = o, and 


© + 
. 
[| 2 


conſequently nothing could be determined. Indeed, if it was 
worth the while, it might even be determined in this caſe, by. 


taking the fluxion of the quantity. 
K k 2 Tue. 
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Tun ſecond imperfection ariſes from the loſs of water occaſioned 
by drops of rain burſting when they are driven obliquely by a 
breeze, and ſtrike the ſides of the gage: in ſuch caſes they diſ- 
perſe into a number of minute drops, many of which never deſcend 
into the receiver, but eſcape over the margin of the funnel. 
This depends on principles too ſimple to require any experimental 
proof. It is difficult, if not impoſſible, to prevent entirely this 
Joſs of water by diſperſion; all that we can do 1s to diminiſh the 
cauſe of it as much as we can. An ingenious friend of mine, 
Mr. Gough of Kendal, in a letter which J lately received from 
him, propoſes the following method of remedying this imper- 
fection. Ty L133) 


A linen ſtrainer, he ſays, of a conical figure, ſhould be fitted 
exactly to the mouth of the gage; this flexible funnel ſhould be 
ſtretched by a weight or ſtring fixed to its apex within the veſſel; 
the drops ſtriking on this yielding ſubſtance would receive a 
moderate concuſſion, and the particles of water would be en- 
tangled in the threads of the cloth. It is evident that this would 
greatly prevent the loſs occaſioned by diſperſion, but would much 
increaſe the evaporation, by detaining a quantity of water in 
the funnel, expoſing a much greater ſurface to the air. A better 
way of remedying this imperfection is to have a perpendicular 
rim, an inch or two high, fixed to the rim of the funnel. I have 
here given the form of rain-gages which I have had conſtructed for 
my friends. 
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Ix gages of this form, eſpecially when 
made ſufficiently large, Mr. Copland of Dum- 
fries informs me that he found the loſs from 
diſperſion: nearly, if not entirely, corrected, 
The area of the aperture of one of bis fun- 
nels contains 144 ſquare inches, and the other 
288. He has compared this with one of 15 
inches, and. always found a ſmaller than proportional reſult 


from this laſt in windy weather. He ſays he has obſerved his 
large ſquare gages in ſtormy falls, and could obſerve nothing 
driven over after it had ſtruck the infide, and was ſurpriſed to 
ſee ſo little loft even during a hail ſhower. He recommends 
gages with ſquare apertures ia preference to circular or cylindrical, 
for © from the rotatory motion which the air always takes, 
when forced over the end of a tranſverſely truncated cylinder, 
and which emits, for that reaſon, a whiſtling noiſe, the rain will 
be carried over the edges of the cylinder, and be almoſt entirely 
prevented from falling into the gage.” He ſoon found, after 
uſing ſquare ones, that the reſults from them were much more 
ample than from ſome others that were kept in the neighbour- 
hood, which were of a cylindrical form. I generally have a 
little cup with its mouth downwards, fitted to the neck of the 
funnel as at A, which will go over the mouth of the bottle; 
becauſe it is evident that when rain is driven againſt the outſide 
of the funnel, or in conſequence of the condenſation of dew 
upon the outer or under fide of it, more water would be collected 
by the receiver than falls within the area of the funnel, if it 
cas not prevented by a contrivance of this kind. 


I was 
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I was induced to trouble the Academy with the preceding 
obſervations, in hopes that they might direct the attention 3 
philoſophers in our ſiſter kingdom to this ſubject; for this 
part of the natural hiſtory of Ireland is yet very imperfectly 
known; but I am happy to find it has engaged the attention 
of that excellent philoſopher Mr. Kirwan, by whom it may 
be expected that much light will be thrown on it. If theſe hints 
ſhould meet with a favourable reception, I intend from time 
to time to ſend to the Academy an account of any philoſophical 
diſcoveries or obſervations that may occur to me. 


I rave ſubjoined a table containing the quantity of rain 
in inches and parts which has fallen within five years; the 
places of obſervation were chiefly on the weſtern coaſt of this 
iſland, and may eaſily be compared with the quantities which 
fall on correſponding parts of the eaſtern coaſt of Ireland... 
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N. B. Kendal bears N. 30. W. from London, diſtant 226 
Engliſh miles, meaſured on a great circle of the earth; and, 
according to the obſervations of Mr. Dalton, the town is elevated 
about 46 yards above the level of the ſea. Keſwick bears 
N. 309. W. from Kendal, 22 Engliſh miles, meaſured on a 
great circle; and, according to Mr. Croſthwaite, is elevated about 
76 yards above the level of the ſea. 


FELLrooT lies at the ſouth end of Winandermere, where 
the lake contracts into a river, and is about 26 yards above the 
level of the ſea. Theſe places are ſurrounded with high hills, 
ſome of them elevated conſiderably more than a thouſand yards 
above the level of the ſea. Salford joins Mancheſter, and 
Youngſbury is near Ware in Hertfordſhire, 20 miles north of 
London. 


Tun difference in the quantities of rain which fall at theſe 
different places is ſurprizing. Much more falls in hilly than in 
level countries. 


TT GARNET TI. 


Harrogate, December 10, 1793. 
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LETTER from the Reverend Doctor YOUNG, Senior Fellow 
of Trinity College, Dublin, and M. R. I. A. to the Right 

' Honourable the EARL of CHARLEMONT, Prefident of 
the Royal Iriſb Academy. 


My Long, 


As the manner of extracting coal from mines is not generally Read Dec. 
known in detail in this country, perhaps the following circum- 793: 
ſtantial -account of the noted mines of Whitehaven in Cum- 
berland by a gentleman of that country may be thought fit to 

be inſerted in the Traniacions of the Academy. 


1 have the honour to be, 
M \ I; ORD, 
With the greateſt reſpect, 
Your Lordfhip's moſt obedient, 
Humble ſervant, | 


' MATTHEW YOUNG. 


Vol. v LL OBSER- 


[ 263 


N. B. Kendal bears N. 30®. W. 
Englith miles, meaſured on a great 
according to the obſervations of Mr. 
about 46 yards above the level o 
N. 30. W. from Kendal, 22 Eng 


great circle; and, according to Mr. C 
76 yards above the level of the ſea. 


FEeLLrooT hes at the ſouth ene 
the lake contracts into a river, and 
level of the ſea. Theſe places are 


ſome of them elevated conſiderably 
above the level of the ſea. Salf 
Voungſbury is near Ware in Hertfc 
London. 


Tun difference in the quantities 
different places is ſurprizing. Much 
level countries. 


Harrogate, December 10, 1793. 


263 ] 


o. W. from London, diſtant 226 
great circle of the earth; and, 
Mr. Dalton, the town is elevated 
vel of the ſea. Keſwick bears 
; Engliſh miles, meaſured on a 
Mr. Croſthwaite, 1s elevated about 
he ſea. | 


h end of Winandermere, where 
and 1s about 26 yards above the 
are ſurrounded with high hills, 


ably more than a thouſand yards 


Salford joins Mancheſter, and 
Hertfordſhire, 20 miles north of 


tities of rain which fall at theſe 
Much more falls in hilly than in 


TT. GARNET 1. 


" * vv tate as 
2 * - 


LETTER from the Reverend Doctor Y O UNG, Senior Fellow 

of Trinity College, Dublin, and IM. R. I. A. to the Right 
" Honourable the EARL of CHARLEMONT, Prefident of 
be Royal Iriſb Academy. 


Mr LonRp, 


As the manner of extracting coal from mines is not generally Read Dec. 
known in detail in this country, perhaps the following circum- 3. 
ſtantial account of the noted mines of Whitehaven in Cum- 

berland by a gentleman of that country may be thought fit to 

be inſerted in the Tranſactions of the Academy. | 


1 have the honour to be, 
MY LORD, 
With the greateſt reſpect, 
8 . Your Lordſhip's moſt obedient, 
e Ry x 20 — 


' MATTHEW YOUNG. 
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OBSERVATIONS and INQUIRIES s upon and 
concerning the COAL' WORKS a WHITEHAVEN in 
the County of CUMBERLAND in the Year 1793. by, 
JOSEPH FISHER, M. D. Fellow of the Royal Plyjical 
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I N the neighbourhood of "Whitehaven are two coal works or 
collieries, called Howguill and Whinguill. The firſt lies on 
the ſouth weſt part of the town, and the preſent works extend 
from the town towards the ſouth about two miles and a half, 
reaching nearly to the valley called Sandwith, and in breadth 
about one mile and a half, viz. from a rivulet called the 
Powbeck on the eaſt fide to about nine hundred yards under 
the ſea- towards the weſt, making 1n area about two thouſand 


four hundred acres. This is the extent of the preſent workings, 


and is aſſerted to be che mat extenſive colliery in Great 


Britain. | | > 4 


— 
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I this colliery are now diſcovered five workable ſeams or 
bands of coal, beſides ſeveral ſmaller ſeams which are not 
Wan the n 


Ix e pit named King-pit, which is the deepeſt pit in this 
colliery or in Great Britain, the firſt ſeam or band is called 
the Crow Coal, which is two feet two inches thick. It lies 
at vo A N of 88 Wb 


Taz ſecond ſeam or band is called the Vard - band, in thick- 
neſs four feet ſix inches, and lies at the depth of one hundred 
and Prod 1 


Taz third ſeam is called the Bannock-band, about eight feet 
thick, including two metals, which are about twelve inches 
chick. It lies at the depth of two hundred yards. 


Tak fourth/ ſeam is called the Main or Prior-band, which i is 
from ten to twelve feet thick, and about. two hundred and 
forty yards deep. | 34 


Tu fifth ſeam is called the Six-quarters Coal, about five feet 


thick. It lies at the depth of three hundred and twenty yards. 


No part of this laſt ſeam has been py {OI 


WuarT other ſeams lie below theſe is 7 e No 


trial has been made above twenty yards below, the fifth ſeam, 


which” makes the greateſt , perpendicular depth hitherto funk 
1 8 . 
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to be three hundred and forty yards belt the. earth's ſur- 


face. | e 
1 


4, | 
IT would not be aificulr. t to perceive, before any coals were 


got, that this tract of land contained ſeams. of bands of coal, 
becauſe the Bannock or third ſeam, and the Main-band or 
fourth ſeam, before mentioned, have burſt out, as it is termed 
at Whitehaven ; that is, they ſhew themſelves in ſeveral places 
on the ſloping ſurface of the earth, on the weſt fide of the 
valley leading from Whitehaven to St. Bees. To the ſonth- 
ward of this colliery theſe ſeams of coal are alſo thrown much 
nearer the ſurface by what is called upcaſt dykes (words which 
will be hereafter explained) the en of which is about 


forty yards. 


Ar a pit called Wilſon's pit, which is the moſt ſouthern pit 
in this colliery, the main band or fourth ſeam before- mentioned 
hes only about one hundred and forty yards below the ſurface ; 
whereas at King-pit, as before ſtated, it lies one hundred yards 
deeper, or about two hundred and forty yards. | 

It appears that at the firſt beginning to work this colliery 
a level or watercourſe has been driven from the rivulet called 
Powbeck, near the copperas work! to the ſouth of the town 
about three hundred yards, 


Tus tourfs of this level is to the full dip or deſcent. of the 
colliery, which is nearly due weſt, until it cuts or interſects 
: 1 the 


1 


the Bannock-band or third ſeam of coal before- mentioned. 
This level effectually drained about three hundred yards in 
length, and about one hundred yards in breadth, water level 
courſe, in this ſeam. The extent of coals thus drained is called 
a winning. The depth of the pits in this winning or extent 


is from twenty to ſixty yards. 


Taz ſecond winning or extent drained has been effected by 
driving a level from the ſurface of the Powbeck near a farm- 
houſe called Thicket, further ſouthward than the firſt winning. 
By continuing this level to the weſtward they have cut or 
interſected the main band or fourth ſeam before-mentioned 
about four hundred yards to the dip or weſt of the outburſt or 
appearance of this coal at the ſurface. 


Turs level drained about a thouſand yards in length water 
level courſe, and four hundred yards in breadth or dip and riſe 
courſe,” and alſo ſomething more in breadth in the Bannoch- 


band ſeam of coal. 


Tus coals obtained from theſe two winnings or extents muſt 
have been very conſiderable. 


AT that time the coals were drawn out of the pits by men 
with jackrolls or windlaſſes, and laid up in banks, from whence 
they were carried to the ſhips upon the backs of little horſes 
in pack loads, each pack- load containing what is called a Cum- 
berland buſhel, conſiſting of twenty-four ms, and cach weighing 


about fourteen ſtones. 
Havixo 
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„Herti obtained as much coal as s they could 55 theſe two 
levels, the third winning was, made at a place now called 
Ginns, which is a village or hamlet near "Whitehaven on the 


irn 7 fit * F 
ſouth . | | i 5 e 
81 £1 3 > lige a ion 
HoR1ZoNTAL vertical wheels were erected here, called Ginns, | 
by which they drew, the coals with horſes out of the pits, which 
before was done by men with windlaſſes or jack-tolls 


A FEW . hopſes being built here, in eee for the 
colliers and workmen, became a conſiderable village, now known 
by the name of Ginns. 3 

Wirn theſe ginns or vertical wheels both water and coals 
were drawn from the pits; but drawing the water thus by . horſes 
and theſe vertical wheels became too expenſive, ſo that the 
coals drawn would not pay for the expenſes incurred. To re- 
medy this, the late Sir James Lowther purchaſed the materials 
of an engine in London, which had been formerly uſed there 
for raiſing water to ſupply the city. Report ſays that this was 
the ſecond ſteam- engine which was erected in England. The 
materials were ſent in a ſhip from London to Whitehaven, 
where, they. were put together and fixed upon a pit near Ginns. 
The depth of this pit is about fifty-ſix yards from the carth's 
ſurface to the main band or fourth ſeam of coals. This engine 
had a copper boiler about ten feet in diameter, with a "lead top, 
a braſs cylinder twenty-eight inches in diameter, and wooden 


pumps Fight inches in diameter, with a braſs working Wert OUR 


As 
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As the number of pits was increaſed the water augmented, 


1 


until at length it was judged neceſſary to erect another engine 
with greater powers than the firſt. By theſe two engines the 
water was drained from a conſiderable extent of the Vard-band, 
Bannock-band and Main- band, ſeams of coals, which, being thus 
laid water free, ſupplied the town and export market for many 
years. | 

Tus pit, called Parker's-pit, about half a mile from what is 
called the Staith, (a place to, hold a large quantity of coals) 
which is near the harbour, was won in the Yard-band ſeam by 
theſe engines, 


Ir was from this pit that the firſt waggon-way (as it is 
called) was laid in this county. A waggon-way 1s a road for 
a waggon with four wheels to run upon. It is made with 
wood laid down faſt on each ſide of the road at a proper diſ- 
tance for the ſolid iron wheels of the waggon to move upon; 
the wheels are confined from running off from the wood by a 
protuberant rim of iron on the interior ſide of each wheel. The 
road is made ſo as to have a gentle deſcent along its whole 
length, ſo that the loaden waggon runs from the pit to the 
ſtaith without any horſe to draw it; where the deſcent is ſo 
much that the motion would be too quick, a man, who is mount- 
ed behind the waggon, by preſſing down upon one wheel a piece 
of wood, called the convoy, which is fixed to the waggon for 
that purpoſe, can reſtrain the too rapid motion and regulate it 
properly. 11 he. 

A noRsE 
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A morse is uſed to draw the empty waggon back again to 
the pit from the faith by an eaſy aſcent along another ſimilar 
waggon-way, laid along the fide of the former at about three - | 
feet diftance : thus it is ſo- contrived that the loaden and empty 
waggons never meet or interfere with each other. 


Tus ſtaith is a large . building on * weſt ſide of the 


town adjoining to the habour and covered in. In this ſtaith 
are fixed five hutries or ſpouts, at ſuch a diſtance from each 
other that a ſhip of three hundred tons burthen can lie under 
each hurry and receive a loading at one time. The ſtaith is 
about thirty-ſeven feet above the level of the quay, and when 
the waggons arrive there the bottom of each waggon is drawn 


out and the coals are dropped from thence into the hurry or 
ſpout under it, through which they run down into the ſhip laid 


below to receive her loading. The hurries or Tponts lie with 
an inchning ſlope of about forty-five degrees. 


Wren there are no ſhips ready to receive coals they are de- 


poſited in the faith, which will contain about ſix thouſand 
tons, Dublin meaſure, or three thouſand waggon loads. Theſe 


coals thus depoſited are once more put into waggons and 
dropped through the hurries or ſpouts into ſhips, when there 
are more | veſſels than the uſual daily ſupply of coals will load. 
There have been two hundred waggon loads, or four hundred 
Dublin tons, ſhipped from the pits in one day, and an equal 


quantity on the ſame day from the ſtaith, making in the Ng 


about 3 hundred tons, Dublin meaſure. 
| By 


— 


f 


1 


By the contrivance of waggons and waggon- roads, one horſe- 
carries as much coals at once as twenty-four horſes uſed to do 


upon their backs before this invention. | 


Tur fourth winning or extent of coal drained was made: 
about eighty years ago, at a place called Saltom near the ſea, 
about a mile ſouth weſt of Whitehaven, This was a very 
expenſive undertaking; it was, however, deemed abſolutely ne- 
ceſſaay, as on the completion of this depended the future ſucceſs 
of this colliery. A fire. engine was therefore erected here with 
a twelve feet boiler, a cylinder forty inches in diameter, and a. 
pump ſeven inches in diameter. The pumps were divided into 
four ſets or lifts, the pit being one hundred and fifty-two yards 
in perpendicular depth. It was perceived neceſſary, however, j 
a few years afterwards, to ere a ſecond ſteam- engine in this 8 i 
place of the ſame dimenſions as the firſt, becauſe the water was | 
increaſed very conſiderably by ſinking ſeveral new pits. 1 


Tur fields of coal already drained by theſe two engines have 
been explored from north. to ſouth about three miles, and may 
probably be extended about three miles more when wanted. The 
coal now drained, and ready to be wrought in the ſeveral work- 
ing pits at preſent, will ſerve for about twenty years, according to- 
the quantity now drawn. Pits, however, being in ſome. time 
naturally exhauſted, it is thought prudent now and then to drive 
what is called trial drifts, in order to explore the fields of coal, 
and to find proper places where to make new pits, when the ſame. 


may be wanted. 
Vol. V. M m | ABovurT. 
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- AnovuT twelve years ago, theſe two engines being nearly worn 
_out, a new one was erected at Saltom, capable of drawing more 
water than the two old ones. It has two boilers, each fifteen 
feet in diameter, a cylinder ſeventy inches in diameter, and a 
working barrel eleven inches and a half. It can draw all the 
water in eight hours which is produced in ſummer in twenty: 
four hours, but in winter it requires double that time as there 

is double the quantity of water. This engine was repaired 
about three years ago at a very great expenſe, with a new cy- 
2 linder, new regulating beam, and new cylinder and ſpring beams. 
4 : At this time it is admitted, by ſeveral profeſſional men who have 1 
1 | examined it, to be the beſt engine of the ſize within the king- 
dom. Its maximum in working is fifteen ſtrokes, each fix feet 
and a half long in a minute; each ſtroke draws twenty- ſeyen | 
gallons of water, that is, four hundred and five gallons per mi- 
nute, or nine thouſand two hundred and forty hogſheads every 
hour. 5 


— 


ue ſeams of coal in this colliery ad or El Ein 
nearly due weſt, ſloping towards the horizon with a deſcent of 
one yard. in eight to one in twelve, and the ſeams are always | 
and invariably equally diſtant from each other, whatever be the 
depth. However, though theſe ſeams of coal are thus always 
equally diſtant from each other, yet they are not equally deep 
from the earth's ſurface. The ſeams, as before-mentioned, con- 
= ſtantly dip or deſcend towards the weſt, and riſe towards the 
2 eaſt, till at length they ſhew themſelves in ſome places on or 


near the earth's ſurface. 5 
8 BREsIDESG 


13 


-Bes1Des this general deſcent or aſcent, the ſeams are in ſome 
places abruptly broken off by a bed of ſtone or other matter of 
a Snſiderable thickneſs, betwixt the coal and which there is 
generally a cavity or hollow called at Whitehaven a Gut. When 
a ſeam of coal is thus interrupted by the interpoſition of other 
matter the workmen know that they will find the ſame ſeam 


F 


either above or below this place, or, as they term it, they know 
that the ſeam is thrown either upward or downward. In order 
to know whether the ſeam of coal will be found above or be- 
low, they endeavour to diſcover which way the ſtone or other 
ſeparating matter hangs or ſlopes. If it recedes from the coal, 
ſloping ever ſo little upwards, they conclude that the ſeam of 
coal is thrown upwards (as they call it), that is, in ſuch a caſe 
the ſeam is always found above the break. If the ſlope be 
hanging over the coals, ſloping towards the ſurface, then the 


ſeam of coal is ſaid to be thrown downwards, and is found be- 


low the break. The real fact is, that in ſome former time there 
has been ſome great conyulſion of the earth, in which all the 
ſuperincumbent covering matter, conſiſting of ſeams or beds of 
ſtone, coals or other materials, have been moved upwards in all 
ſuch chaſms or breaks, leaving the ſeam or bed of coal below, 
in one part, where it was at the time the dreadful convulſive mo- 
tion happened. Hanging over and ſloping upwards or down- 
wards are only relative terms, depending upon which fide of the 


interpoſed matter you arrive at. Where any ſeam or field coal 


ſeems thus to end, the intefpoſing matter hangs or ſlopes one 


way on one fide of the matter and the contrary on the other 


M m 2 fide, 
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fide, ſo that the ſuperincumbent matter with the ſeam of coals 
has been invariably thrown upwards by the convulſion, whilſt 
the remaining part of the bed has been left as jt was before the 


motion. 


43 | | WurTenaven collieries abound with what they there call 
| Dykes, that is, beds of ſtone of a conſiderable thickneſs, which 
ſeparates one field of coal from another. The principal ones run 
in a ditection nearly eaſt and weſt. They divide the ſeams of 
coal into fields, as they are called, that is, ſeparate tracts of coal 
almoſt like the fields or incloſures of a farm. Theſe dykes or 
ſeparations are very uſeful, by reſtraining the water or inflammable 
b air from flowing ont of any adjoining field of coal, where 
7 no works are going on, into another where men are working, until 
| it is found convenient to cut through or work a new field. | 
Without theſe dykes it would frequently be very difficult to keep 
the works from being overcharged with water, but it is ſome- 
times very troubleſome and expenſive to cut through them, 
being of a conſiderable thickneſs. Where the covering of ſuper- 
incumbent matter is not of ſo great a thickneſs, which is to- 
wards the rife of the ſeam or field, there pillars of coal are left 
from five to ten yards ſquare, and the workings are from three 
to four yards wide, ſo that about one-half of the coal is taken 
away, and the other half left to ſupport the earth above. Where 
the coals lie from one hundred and fifty to three hundred yards 
deep, and efpecially where the coal is drawn from under the ſea, 
the pillars are left from ſixteen to twenty yards ſquare, ſo that 

Pt about 


t 


about one-third part of the coal is taken, and two-third parts are 
left to ſupport the roof, 


WurTEHAven colliery is not ſo much loaden with water as 
the collieries about Newcaſtle and other flat countries are, where 
they are not able, by what is called day levels, to take away the 
top water, called ſurface feeds, as is practiſed at Whitehaven. 


Tur coal works at Whitehaven have produced and ſtill do pro- 


duce greater quantities of inflammable air, commonly called 
damp, than any other coal work known. This ſeems to ariſe 
from the coal lying at a greater depth below the level of the 
ſea than any other known colliery. This obſervation holds inva- 
riably true both here and about Newcaſtle, that in all coal works 
lying above the level of the ſea little or no inflammable air is 
perceived, except in the guts of the dykes, that is, in the cavi- 
ties or. hollows betwixt the fields of coal and the dykes or beds 


of ſtone which ſeparate the fields. The quantity of inflamma- 


ble air appears to bear proportion to the depth of the works 
below the level of the ſea. F 


Wurd they began to ſink the coal pits at Whitehaven fo 
deep that coals were drawn from below the level of the ſea, in- 


flammable air was found in ſuch quantities that it frequently 
took fire from the flame of the candles uſed by the workmen 
under ground, which cauſed violent and dangerous exploſions, by 
which numbers of the workmen were burned and maimed, and 


by 
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by which ſeveral loſt their lives. Mr. Spedding, a late eminent 
engineer and director of the coal works at Whitehaven, diſcovered 
that ſparks produced from flint and ſteel were not nearly ſo 
produdlive of theſe . exploſions, by kindling the inflammable air, 
as the flame of candles was. He therefore contrived a machine, 


compoſed ſo that by being turned about by a wheel it ſtruck 3 
great number of flints againſt ſteel in perpetual ſucceſſion. This 


gives light ſufficient for the workmen to work by in ſuch depths 
as the inflammable air abounds in, whereby the danger is 


greatly abated. Without this or ſome ſimilar contrivance the 


deepeſt coal works would probably before this have been totally 
given up, as being ſo dangerous to the men employed. 


Ir is now about one hundred and fifty years ſince coals are 5 


ſuppoſed to have been firſt raiſed here for exportation. What the 
quantity exported has been at different periods cannot now be 
well aſcertained. Within the laſt twenty years the export trade 
has increaſed about one-third part of what it now is. Whitehaven 
colliery has produced for a few years laſt paſt from one hundred 
thouſand to one hundred and twenty thouſand tons, Dublin 
meaſure, yearly. Two tons contain about a chaldron and a 
quarter, London meaſure. In general a Whitehaven waggon of 
coals contains two Dublin tons, each ton weighing from twenty- 


one to twenty-two hundred weight. The beſt coals are inva- 


riably the lighteſt. One-third part of the main band ſeam, 
which lies in the middle thereof, would, if ſeparated, be as good 
as the beſt Newcaſtle coal. The bank or bottom is worſe in 
quality, but when mixed they are allowed to be the beſt cons 


1 in the county of Cumberland. 
On 


> 


190 | 


Ox the ſouth-weſt ſide of Whitehaven, in the part called 
Preſton Iſle, there appears to be coal enough to ſupply exporta- 
tian at the preſent rate for near two hundred years to come. 
There are three day holes, called Bear- mouths, where the men 
and horſes go from the ſurface down a ſloping cavern to the 
works; they are made into the different ſeams of coal. By 
theſe entrances horſes are daily brought down, to draw the coals 
from the places where they are hewn, in waggons, along a waggon 
way under the ground, made as beforementioned, to the bottom 
of the reſpeQive pits, where they are put into baſkets, and 
drawn perpendicularly up to the earth's ſurface by ſteam engines, 
through a ſpace of near three hundred yards in depth in ſome 
places. Each engine performs what twenty-four horſes uſed to 
do formerly. The men alſo walk up and down theſe caverns 
to and from their work, which is much eaſier and leſs trouble- 
ſome than being let down and drawn up through the pits each 
night and morning, which was formerly done. In ſhort every 
thing is moſt wonderfully contrived to ſave labour and ex- 
penſe. 
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On the FISH enchſed in STONE of MONTE BOLCA. 
By tbe Rev. GEORGE GRAYDON, LL B. M. R. I. A. 


1 


and Secrelary of foreign Correſpondence. 


. 


I T is impoſſible for thoſe who have not ſeen and examined Read March 
the foſſil fiſh of Monte Bolca to form an adequate idea ß 
that moſt curious phenomenon: of natural hiſtory: In this, as 
in every thing elſe where the. ſenfible qualities of bodies are 
concerned, it is well known that deſcription, however exact, 
muſt come far ſhort of conveying the impreſſions that are 
given immediately by the ſenſes *® That ſuch is remarkably 
the caſe in the preſent inſtance, I can teſtify from experience; 

Vol. V. | N n I for 


For this reaſon, and to ſupply the defects of my pen, I have, with the permiſ- 
ſion of the 'Academy, placed a few ſmall ſpecimens of theſe fiſh in their muſeum. 
To them I beg to refer ſuch members as wiſh for more accurate ideas than it is poſ- 
ſible for words alone to convey. An engraving of ſome of theſe is annexed to this 


paper. ; 
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for though I was not unacquainted with theſe ſingular pro- 
ductions by deſcription, I was not leſs. forcibly. ſtruck, on 
firſt ſeeing a collection of them at Verona in January 1791, 
than if I had never heard of them before. As I had not, at 


that time, leiſure to pay much attention to them, or to make 


che minute inquiries which they ſeemed ſo well to deſerve, I 
determined, if I ſhould again paſs through this part of Italy 
at a favourable ſeaſon for the purpoſe, to viſit, if poſlible, the 
place where they were found, as well to verify the fac, as, 
from an examination of the ſituation and other particularities 
of the ſpot, to endeavour to form ſome e as to the 
origin of a circumſtance ſo extraordinary. NY oh 


Tr1s opportunity occurring in the month of June following, 
I took up my reſidence for ſome days at the town of Arzignan | 


in the Vicentine, by the recommendation of the welkknown 
Abate Alberto Fortis 


* I ns much indebted to the hoſpitality and kind attention of tbe Abate Fortis 


to my accommodation in every reſpect, during the ſhort time that I had it in my 
power to ſpend in examining the Euganean hills, and other curious diſtricts of the 
Venetian territory. It is much to be regretted that the many intereſting papers which 
this gentleman has given to the world, at different times and in various ſhapes, on 
particular parts of the north of Italy, have never been collected into one publication. 
Many valuable works of Signior Giov. Arduino of Venice have alſo appeared in the 
ſame ſcattered manner, which, though written ſome years back, would form a moſt 
uſeful collection of accurate local deſcriptions and obſervations. At preſent it is 
very troubleſome and difficult to procure many of the writings of theſe authors, 
even in the countries where they were publiſhed 


*, and from thenee: occaſionally made ex- 
curſions through the neighbouring halls, under the guidance 


: 
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of peaſants well acquainted with the country. In one of theſe 
I had the pleaſure of ſeeing the quarries of foſſil fiſh at Monte 
| Bolca. Of theſe, and ſuch circumſtances relating to them as 
the very ſhort time I could ſpend there enabled me to collect, 


I ſhall proceed to give the Academy the beſt account in my 
power; relating, firſt, the facts as I found them; and then the 
inferences which they ſuggeſted to my mind as to the poſlible 
immediate ' cauſes of this ſtriking phenomenon. 


MonTz Borca lies on the border of the Veroneſe territory, 
about fifty miles W. N. W. of the Lagunes of Venice, which, I 
believe, is the neareſt ſea. I am not informed of its height, 
but it muſt be pretty confiderable, as I underſtood from the 
inhabitants that the climate is too cold for the growth of the 
country fruits which are common about every peaſant's houſe 
in the lower grounds, ſuch as apricots, apples, cherries, &c. 
as well as vines. It forms one of the chain or ladder of ſecon- 
dary hills, which, from ſome diſtance within the adjoining 
Vicentine, riſe gradually above one another to the Alps 6f the 
ie of Trent. 


Gras part of this tract of country has been conſidered 
by many Italian, as well as other naturaliſts of eminence that 
have viſited it, as covered with productions of extin& vol- 
canoes. The ſuppoſed lava of theſe diſtricts differs eſſentially 
from that of which the Euganean hills are compoſed ; this 
latter is of a whitiſh, yellowiſh or browniſh grey, rough and 
coarſe in the grain, and mixed with numerous minute frag- 

Nn 2 | ments 
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ments of what they denominate ſchorl and felt - ſpar; whence. 
Sir John Strange, Monſieur de Dolomieu, and others, have called 
it granitical, though unlike granite in many important points: 
But the ſuppoſed compact lava of the Vicentine and Veroneſe 
is black, or dark blue, of a cloſe and rather fine grain, even, 
and almoſt homogeneous, except that it ſometimes contains a. 
few fragments of ſchorl, and is wholly of the argillaceous 
genus, and of the trapp or homblend ſpecies ; and in ſhort 
almoſt perfectly reſembles our baſaltic ſtone of the county of 
Antrim, and the N. W. of Scotland. The baſaltic columns of 
San Giovanni Ilarione, deſcribed by Sir John Strange, he not 
many miles from Bolca, on the fide of a valley that leads to 

it, and the ſummit of this hill itſelf was, many years ago, 

diſcovered by Abate Fortis to be crowned with a great maſs 


of ee defined columnar baſalte. 


Taz whole of the hill, as far as I could obſerve, ſeems to 
be compoſed of fimilar, or at leaſt of argillaceous matter, ex- 
cept the quarries in which the fiſh-are found, which are cal- 
careous, and lie at about half a mile from the ſummit. Beſides 
the diſſimilarity of theſe to the other materials of the hill, it 
is further important to remark that they do not form a con- 
tinued ſtratum, but lie in great and wholly detached and 
diſtinct maſſes, as it were accidentally imbedded in the fide of 
the hall, ſet in a looſe rubble of argillaceous, and the ſame 
kind of calcareous fragments, the whole more or leſs in a 


ſtate of ee 


Tan 


[j. 288-1 
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Tre maſs that has been moſt worked ſtands near the point 
of an angle formed by two deep channels that have been worn 
by a greater and leſs torrent that meet there. The height of 
its face above the preſent ſurface is, as well as I can recollect, 
about fourteen or fifteen feet; but as it cannot be determined to 
what depth it may be buried in the ground, it is not eaſy to 
judge what its poſitive heighth or breadth may be. The length 
of the face, I ſhould ſuppoſe, for I did not meaſure it, may be 
two hundred feet or upwards. The ſtone is of a ſchiſtous or 
flag-like ſtructure, the leaves lying in the ſame direction, and 
parallel to each other; but this direction, it is to be remarked, 
is neither horizontal, nor coincident with the ſlope of the hill. 


| TI sor ſome of the people that are uſually employed in work- 
ing the quarry to bring their tools, and ſhew me their manner 
of operation, as well to be informed in this, as, if poſſible, to 
ſee ſome fiſh actually opened in the ſtone. Unfortunately the 
day proved very wet, which prevented my having more than 
two or three workmen, but from theſe I procured almoſt all the 
information and ſatisfaction I could expect. I ſpent nearly three 
hours on the ſpot, during which time I not only ſaw ſome 
fiſh, as well as a few remains of marine vegetables found by the 
men, but had the pleaſure to find ſome myſelf, opening with 
my own hands ſtones: which contained them. Theſe I collected, 
packed and brought home; and ſome of them are now in the 
muſeum of the Academy : They are but ſmall indeed, and in 


the mutilated ſtate that accident preſented them ; but, I believe, 
they 
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they are aids ſufficient to authenticate ths Peper fac, bud 
any one ſhould be ing to doubt it. 


— 


Tus manner of working theſe ſtones is by detaching from 


the face of the quarry moderate ſized blocks, which are then 
drawn out, ſet an edge, and quickly ſplit with ſharp- ſided ham- 
mers or wedges, the workmen glancing between the leaves, to 
obſerve if there be any mark of fiſh, or other organic ſubſtance; 


when they diſcover ſuch, if they happen to be ſhattered, as 


they generally are, by the rude manner of opening, and the fra- 


gile "texture of the one, they ſet, about to collect all the frag- 


ments that compoſe the piece as carefully as poſſible, detach- 


ing alſo from the great ſtone ſuch parts as may remain 


adhering to it, When their day's work is finiſhed, they bring 
their collections to their houſes, until they happen to go, either 


to market, or. on any other occaſion, to Verona, when they take 
them in baſkets, juſt as they are, to the proprietor of the . ſoil, 
who is their landlord and employer; or frequently, I believe, to 
ſell underhand, for their own profit, to ſome naturaliſt there, 


or to ſome of the ſhops that vend theſe productions. Thoſe who 


receive them in this manner from the peaſants are then obliged 
to employ a ſkilful ſtone-cutter, to find and arrange together the 
ſeveral fragments that compoſe each piece, and fineer or cement 
them on another ſtone of the fame kind, which is ſometimes 
done with ſuch art and exaQneſs that it is not eaſy to diſcern 


where they have been joined; and thus the ſpecimens are made 
up for cabinets or for ſale. 


BesIDEs 


— 


1 26 J 
Besrves this principal quarry or maſs, from which almoſt all 
the fiſh yet found have been extracted, the workmen ſhew two 
or three others of the fame ftone ſeated in the ſides of the 
adjoining banks, ſome of which, they ſaid, had been diſcovered 
not long fince: They had all been tried, and were found pre- 
cifely of the ſame kind, and equally containing fiſh; but the 
people being very poor, and no funds allowed for the buſineſs, 
which would require. conſiderable expenſe to clear away the 
bearing, and prepare for working to advantage, nothing of con- 

ſequence had been done. 


: 


Tae foil of theſe quarries had been the property of a Signor 
Bozza, formerly an apothecary of Verona, who purchaſed, or 
took it on leaſe, many years ago, and whoſe cabinet is too well 
known to all the naturaliſts of Europe, and has been too long 
one of the principal objects of the attention and admiration of 
thoſe who paſs through this town, to make it neceſſary for me 
to enter into any detailed deſcription of it; but while I was 
there his whole collection, with the quarries, was agreed for, 
and, as I was informed, purchaſed, at a very conſiderable expenſe, 
by the Marquis Gazola, of that city. This gentleman had 
already a very fine collection of his own, containing many fiſh 
that were not in Bozza's. He was ſo kind as to give me a 
catalogue of theſe, in addition to Bozza's printed catalogue, 
both of which, as I have not ſeen them in any publication, I 
ſhall ſubjoin to this paper®. They will be found to contain to- 

| gether 

* I give theſe catalogues juſt as I received them from Mr. Bozza and the Mar- 


quis Gazola, poſſeſſing neither ſufficient knowledge of the natural hiſtory of 
| | fiſhes - 
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gether the ſcientific names of upwards of one hundred different 
ſpecies of fiſh, with diſtinct references to the authors by whom 
they have been deſcribed, and the plates in which they are re- 
preſented; ſo that thoſe who will take the pains may, by actual 
compariſon, judge of the reſemblance and propriety of denomi- 
nation. But what is moſt remarkable is, that theſe fiſh are 
deſcribed, by the authors referred to, as the modern natives of 
various ſeas, moſt remote from each other; and not of Europe 
only, but of Aſia, the Indian Ocean, the South Sea, Africa, North 
and South America; and in addition to theſe ſome few of ſweet 


water“. 2 
Taar 
fiſhes to enable me to judge whether the cabinet ſpecimens have been faithfully + 
denominated. or not, nor having had time or leiſure enough at Verona, though 1 
had underſtood the ſubject, to go through ſuch- an examination. I will not even 
venture to anſwer whether ſome tricks may not, have been played by the ſtone | 
cutters who arrange theſe ſpecimens Whether, for inftance, they may not, in 
ſome caſes, have contrived to ſuit pieces of different fiſh to each other in ſuch; a 
manner as to form a whole that might correſpond with the plates in books of 
natural hiſtory. Such an idea has been ſuggeſted, perhaps founded on the well- 
known dexterity of Italian workmen in ſimilar fabrications ; but in the preſent 
inſtance, though I will not ſay it is abſolutely impoſſible, I really think it ſo very 
improbable as to deſerve little ſerious attention. : | 5 


2 Mr. Bozza, in a paper publiſhed by him a few years ago, ſpeaks of his col- 
lection as follows: < In my cabinet, which contains upwards of fix hundred fiſh 
« of different fizes, all extracted from Bolca, there are more than one hundred 
« whoſe kinds are known, which differ from each other in genus and ſpecies, and 
« many others befides to which femilar living ones have mot yet been diſcovered.” In 
another paſſage he adds, „ The firſt decade of fiſh publiſhed by M. Brouſſonet has 
« aſcertained to us that many of thoſe found at Bolca are natives of the South 


© Sca—of theſe I have four, which agree exactly in form, in proportions and in 
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TraT all theſe ſhould be found, as is afferted, perfectly 
and 'unequivocally defined within the narrow compaſs of the 
quarry of Monte Bolca, muſt ſurely be conſidered a very aſto- 
niſhing circumſtance, and ſuch as I believe can ſcarcely be 
paralled in what has hitherto been diſcovered ' of the natural 
hiſtory of our ede | | 


Ir has been already obſerved, that the ſtone in which theſc 
fiſh' are found is calcareous, and of a ſchiſtous ſtructure, capa- 
ble of being ſplit into flags or lamine of various thickneſs 
and dimenſions. Moſt mineralogiſts who have mentioned it 
call it a marle or marley ſchiſt. | Its colour is whitiſh, yellowith 
or bluiſh grey; the grain, though not coarſe, is very dull and : 
earthy; it varies'a good deal in hardneſs, but in general cafily xv 
yields, to the knife, though not to the nail. Every part of the | 
maſs, whether immediately ſurrounding fiſh or not, on being 
ſtruck or ſcraped hard, emits a peculiar kind of fetid ſmell which 
cannot eaſily be defined. It is ſomewhat of the kind, yet dif- 
fers conſiderably from the ſmell of the lapis ſuillus or ſwine- 
ſtone. It 1s not properly A unleſs ener it might be 
called in hete b. 


Vol. V. O o - "Is 


« fins with four deſcribed by M. Brouſſonet, which are peculiar to the ſea of 
« Otaheite, which are the Polynemus plebeius, or Emoi of the Otaheitans; the Go- 
« bius ſtrigatus, which they call Jaipoa ; the Chætodon trioſtegus, and the Gobius 
« ofcellaris :”—Theſe perfectly Pond with the fiſh given * Sir Joſeph Banks 
to M. Brouſſonet. 


* Abate Fortis obſerves "the fame thing of the calcareous ſtone, containing many 
ſhells of the valley of Ronca in the Veroneſe, at no great diſtance from Bolca. 
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Tus fiſh are of a dark- brown colour, and therefore appear 


very diſtinctly on the light ground of the ſtones they lie flat 


| between the laminæ; their profile, and their ſeveral parts, little, 
if at all, diſtorted from their natural ſhape. and dimenſions, 
except that in ſome caſes the ſtone incloſing them ſeems to have 
ſuffered ſome little diſturbance, as if by ſettlement, after their 
incloſure, by which they are found, at times, ſomewhat frac- 
tuted, and the parts à little disjoined. Their Whole form is 
well defined; but the harder parts, ſuch as the head, fins, ſpine, 
with the bones that branch from it on either fide; and 5180 
all the bones in general, as well as in ſeme the ſcales, are re 
markably well expreſſed. The dark-brown matter e 
theſe fiſh remains diſtinct, and may be picked off from the flone, 
and projects in proportion to the thickneſs of each part in its 
natural ſtate. It is hard, brittle, and rather gleſſy through its 
Fubſtance, except in ſome of the proſſer behes, ſuch as che 
joints of the vertebtæ, which, though of this appearanet exter- 
nally, are found, when broken, io W W of laminar 
W 'Calrarcens "oy 


To thoſe wi: may not e an opportunity of ſeeing pe 
eimens of theſe fiſh, it is further proper to mention, that when 
the n of ſtone that encloſe them are ws; the forms 


are 


g oo ig 
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"66 Ad ee or other und boity,” uhr TO anger from this 
t ſtone a moſt fetid cadaverous odour, by no means bituminous, but a true ſmell. 
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are found equally announced on each of the oppoſite ſides, with 
this difference however, that more or leſs of the prominent 
brown matter of the bones, fins, and other parts, ſometimes 
adheres to one leaf and ſometimes to another, or frequently 
is divided between both; the prominences on one ſide, when 
the pieces have been carefully and well put together, being ex- 
actly anſwered by correſponding hollows on the other; and thus 
the more valuable ſpecimens are formed in duplicates. This, 
properly conſidered, muſt ſurely make the difficulty of fabrication, 
in ſuch inſtances at leaſt, ſo great, that it may well be deemed 
inſurmountable; and if not from the nature of the cafe itſelf, 
yet decidedly ſo at ſuch an expenſe, as either the capital of the 
late -proprietor, or the prices at which I underſtood he fome- 
times parted with ſpecimens, would bear; ſome in his, as well 
as in Marquis Gazola's own cabinet, were of an immenſe ſize; 
certainly, as the catalogue mentions, fully three feet long. 


I Have now related all the facts worthy of notice which I 
recolle& to have fallen within my obſeryation relative to theſe. 
curious foſſils; and I truſt 1 have done fo faithfully and with- 
out a view to any particular theory or ſyſtem of explanation : 
In fact, I viſited the ſpot where they are found wholly unpre- 
judiced as to the manner of accounting for the phænomenon, 
and indeed wholly uninformed, as I ſtill am, of any attempt to 
account ſor it, except on. vague and general principles . What 

Oo 2 I fhall 


” Whether the following attempt to aſbgn immediate cauſes for the production 
af the phenomena now deſcribed can lay claim even to novelty, as a. recommenda- . 


, tion 
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F ſhall now venture to lay before the Academy on this ſubject; 
F can therefore ſay with confidence, is purely the reſult of in- 


ferences ſuggeſted to my mind by the appearantes of the Canin 
themſelves, and their ſeveral concomitant circumftances. 


1I ren no one that has anche to 5 100  deſeription of 
theſe foſſils, and ſtill leſs that has examined the ſpecimens them- 
ſelves, will doubt that the forms which they exhibit are the 
remains of once actually exiſting fiſh.. 


Bor theſe, it ſhould be well remarked; differ eſſentially from: 
the forms of fiſh that are frequently found in argillaceous ſchiſ- 
tus, as well as from what are commonly called petrifactions of 
ſhells, &c. which abound in | moſt lime: ſtone ſtrata. In this 
latter caſe we: have ſeldom more than the mere external ſhapes 


preſerved ;: the ſubſtance is wholly changed, and What remains 
| A, 


, 


tion to the attention of the Academy, I cannot: poſitively a et, 8 ee in 
theſe ſubjects being very limited; I can only ſay, that nothing of the kind has 
fallen within my obfervation. I have conſulted ſome modern Italian writers of 
mineralogy and natural hiſtory, but find them very conciſe in what they ſay of theſe 
fiſh. P. Petrini, the very worthy mineralogical profeſſor of the Collegio Nazzareno 
at Rome, has an appendix to the 2d vol. of his Gabinetto Mineralogico del Collegio 
Nazzareno, publiſhed at Rome in 1792, which treats expreſsly of -petrified remains 
of animal and vegetable ſubſtances, but contains nothing relative: to theſe. Signior 
Bozza, in his paper above quoted, which is entitled, Della Rivoluzione ſofferta dal 
Globo Terraqueo, ſpeaks only of remote and general cauſes: And the Marquis 
Gazola, to whom I mentioned at Verona the outlines of the explanation here 
attempted, immediately after my viſit to Bolca, ſeemed wholly unacquainted with. 
any thing fimilar. Theſe circumſtances, particularly the laſt, led me to preſume : 
that the ideas here given had not been anticipated, and emboldened Gen, that. 


ground, to ſubmit them to the Academy. 
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reſembles, in general, a portion of the ſame matter of which 
the maſs conſiſts, caſt, as it were, into a mould formed by the 
outſide impreſſion of the ſhell#. In ſome caſes the ſhell- formed 
nucleus differs from the ſurrounding matter, by being of a 
brighter colour, and of a ſparry texture; but, in almoſt all, the 
original ſhell that gave the. impreſſion exiſts no longer as ſuch, 
nor any certain remains of it. The ſame holds equally in the 
former caſe, a bare impreſſion of fiſh only remaining, and ſeldom 
any thing that can be thought to reſemble any part of the ſub- 
ſtance that gave itf; whereas in theſe of Monte Bolca, not only 
i EY | rf 


It is to be obſerved that I ſpeak here only of the petrified ſhells that are found 
imbedded in ſolid lime-ſtone ſtrata, and forming part of the ſtone; yet even theſe 
ſhells and their fragments ſometimes, though rarely, retain their natural ſubſtance 
and appearances, as in the beautiful Lumachella di Carinthia; but in leſs compact 


beds, ſuch as ſand, marle, clay, &c. ſhells are often found little changed from their 
original ſtate. 


'+ Impreſſions of fiſh, partly in argillaceous and partly in calcareous ſchiſtus, 
have been found in 2 variety of places: In Syria, between Batron and Diebail; in 
the mountains of Caſtravan, near Baruth; in Antigua, nine hundred feet above the 
level of the ſea; at Monte Viale in the Vicentine; at Scapezzano in the Campagna 
of Rome; in the valley of Glaris; at Mont Pilate, in the canton of Lucern; near 
Angers; and at Eichſtedt in Franconia. Theſe are moſtly ſea fiſh. River fiſh are 
found in the copper flats of Eiſleben, in the county of Mansfeld, near Pappenheim 
in the Pallatinate, and at Eningen in Suabia.—See P. Pinis Mem. ſulle rivolu- 
gions del Globo terreſtre, in the 5th vol. of the Societa Italiana of Verona, 
p. 238. Mr. Raſpe informs me that a Baron Francis Beroldingen has given, ſome 
years ago, a very circumſtantial and ſatisfactory account of the fiſts» found at MQnin-. 
gen; but I have not ſeen his work. He alſo tells me he ſaw, many years ago, a 
ſpecimen equal to any of thę Bolca fiſh in the poſſeſſion of the late Profeſſor. 
Green at Cambridge, found in ſome part of Leiceſterſhire, but he could not learn 
the exact place.— He adds that he has lately found numberleſs impreſſions of. fiſh+ 
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the forms are preſerved uncommonly perfect, hut even every 
reſidue of animal matter that could be expected to reſiſt the 
natutal deſtructive cauſes, and the immenſe lapſe of time in 
any, the moſt favourable circumſtances, is found ſtill exiſting. 
The prominent brown matter with which all the harder and leſs 
corruptible parts of the animal are ſo ſtrongly marked in the 
ſtone, and which may be detached: from it with the point of a 
knife, inſpection alone will determine to be of a nature wholly 
different from the incloſing ſubſtance, and as far as can be pre- 
ſumed without analyſis, to be the actual dry remains of the 
animal bodies, in ſuch a ſtate as almoſt to authorize their being 
called fiſh-mummaies J. 


Bor when we recollect of what very ſoft and corruptible ma⸗ 
terials the bodies of. r eee 
55 e | 


in WO DE ſchiſtus, in Caithneſs on the river Thurſo near  Carſgo ; apt on 
the ſlope of Gerſton-hill. To theſe I will add a fifh engraved and ſhortly men- 
tioned by Doctor Naſh, in his Hiſtory of Worceſterſhire, p. 236, and found in a, 
ſtone- pit of the pariſh of Cleve or Clive in that. county, for the communication 
of which I am indebted to the Biſhop of Dromore. With regard to moſt of theſe 
the ingenious M. Volta, in his Elements of Mineralogy, publiſhed in 8vo. at Cre» 
mona, 1787, p. 292, obſerves, after ſhortly mentioning the fiſh of Mount. Bolca, 
that in Germany and elſewhere flate and calcareous ſtones. are found containing 
the impreſſions of the bones or ſkeletons of various ſpecies of fiſh, the reſt of the 
animal being deſtroyed; and theſe impreſſions he denominates Typolites, to diſ- 
tinguiſh them from thoſe which he calls peculiarly Icthyolites, which term he 
confines to ſuch ſpecimens as exhibit the animal itſelf either dried or , petrified ; 
and af theſe laſt the only inſtance that he gives is the fiſh of Bolca. 


t I. Volta calls the manner in which the aſh are preſerved a N Em. 
mne — Min. p. Fav 
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firm muſcles and tendons that inveſt the bones of land animals,; 


when we call to mind in how very ſhort a time ſuch of them 
as die, or remain dead in their own element, do actually cor- 
rupt, and run into ſuch complete diſſolution as to obliterate the 
vrhole form, the bones only remaining, a fragile and imperfect 
indication of the ſpecies to which they had belonged ; and fur- 
"ther, when we find, in tho caſes Juſt now mentioned, that ſub- 
Kanes ſo hard and durable as ſhells have not been able to with- 


find the corroding influence of time, muſt it not aſtoniſh us 7 
to find, that in this inſtance, nature has been able to effect more 


than perhaps the moſt ſtudied art could have accompliſhed, and 
will it not force us to have recourſe to more than ordinary 
cauſes to account for a phænomenon ſo extraordinary ? 


+ 


Tue very perfect preſervation 


of the living form which we 


_ cloſed in the matter that ſurrounds them; from the ſame ci 


cumſtance it follows equally, that this matter muſt have been 
in a very fine and pulverulent ſtate, ſuſpended in, or ſubfiding; 
from the water in which the fiſh ſwam not long before. Here 5 


then we have next to a demonſtration, of two inferences -qf 
moſt important and fundamental facts, which are of material 
conſequence to our preſent enquiry: Firſt, that theſe animals 
were alive, and of courſe that the water in which they. Were 
was clear and fit for the ſupport of their life, at a very- ſhort 
period before they were enveloped in the matter of thejr-preſen ent 
ſtony encloſure; and ſecondly, that this matter muſt have=been 
very ſuddenly. diffuſed through that water in a pulverulent tate, 
[1 from 


be in theſe ſpecimens, 1 confder as a certain proof that lids 
animals could not have been long dead before they were en- 
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from whence ſpeedily ſubſiding, it caught and encloſed the / fiſh 
now dead, and e pe their death from this "uy 
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cauſe. 


Tunes inferences being admitted to follow, from the preſer- 
vation of the exact form as we ſee it in theſe fiſh, we may 
advance a ſtep farther, and obſerve, that as not only the form 
is preſerved, but a remarkable proportion of the very animal 
ſubſtance, to account for this effect we ſnall find it neceſſary 

4 to ſuppoſe, that the encloſing matter muſt have been of ſuch 

a nature, or in ſuch a ſtate, as to fit it for the ſpeedy abſorption - 

of the ſofter; and more pulpy parts of theſe Shag as faſt as they 

became abſorbable. 1152 n non» roman 4 xt 3690008 0} e 


To ſee the neceſſity of this concluſion, let us in the firſt 
place recollect that the whole operation muſt, from the natur 
of the caſe, be concei ved to have taken place in or under water; 
1 | either then we muſt ſuppoſe that the dead fiſh continued float- 
2 ing at large, until the proceſs of putrefaction had taken place, in 
which caſe, indeed, the conveyance of the corrupting animal 
matter is eaſily accounted for; but, with it, the forms, not to 
ſay thoſe parts of their ſubſtance that are ſeen to remain, would 
be wholly loſt; or elſe we muſt imagine them arreſted, before 
putrefaction, - in the depoſition of their preſent ſtony bed, by 
which all acceſs to the water as the vehicle of the ſoft putrefying 
parts is cut off, and we muſt: look for ſome. other mode of account- 
ing for the ſpeedy removal of theſe parts; but ſuch removal, by 
fome means or other, is abſolutely neceſſary to be ſuppoſed; 
for _ ſhould. this tender animal matter reſt; any time unremoved, 
it 
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it would not only ſoon infect and involve all, but the moſt ſolid 
bones perhaps, in one complete corruption and diſſolution, and 
conſequently leave no other veſtige of the animals remaining; 
but, by the diſengagement of putrid air, or of the different 
ſpecies of gaſes produced by the putrefaQtive fermentation, either 
the ſurrounding matter muſt be puffed into cavities and air- 
bladders; or, if the medium was ſufficiently yielding to admit 
theſe gaſes to collect and force a paſſage upwards, ſuch an in- 
teſtine motion muſt be produced, as would have greatly diſ- 
turbed, if not deſtroyed, not only the regular laminar ſtructure 
of the ſtone, but the very forms and ſubſtance. of the fiſh as 
we ſec them, contrary to th and the actual ſtate of the 
facts. 


FaoM. theſc conſiderations. therefore it ſeems juſt to conclude 
that the bodies of theſe animals did not undergo any ſimultaneous 
putrefaQtion ; but as it is clear that their oily, mucilaginous, and 
other ſoft parts muſt have been conveyed away, to have pro- 
duced this effect, without general putrefaction, in the circum- 
ſtances here ſtated, I conceive can only be explained on the 
ſuppoſition of a rapid abſorption of theſe by the incloſing 
matter, as faſt as they. become capable of it. 

 - *% n 

Wr are now to look for a cauſe adequate to the production 
of the ſeveral effects, which, from the above ſtatement, appear to 
have taken place,—a cauſe which ſhall account for the ſudden, 
and, as I may call it, unexpected diffuſion in a part of the ſea; 
of the kind of ſtony matter that we find incloſing theſe fiſh, 
in a pulverulent form, and in the immenſe quantity indicated 
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by the bulk of the maſs ; for their immediate loſs of life and 
ſpeedy inclofure in a bed of this matter--and for ſuch a ſtate 
of it as ſhould render it capable and fit, though immerſed in 
water, for the abſorption of the ſofter animal parts before fer- 
mentation could ariſe, as well as for leaving the harder and eſs 
abſorbable portions of their ſubſtance undeſttoyed, and in ſuch. 
a ſtate as to refiſt the no eſs deſtructive influence of ſueceeding 


* 


— 


Ap here. we are naturally led, by Ny quality a circum- 
Rances of the incloſing None, to a ſimple cauſe, which, though it - 
might be too much to aſſert to be demonſtratively the real one, 
yet I believe will be allowed fully equal to the effects, and 
; perhaps I might venture to ſay, almoſt excluſively ſo. This ſtone, 
it has already been obſerved, is wholly, calcareous, of a light 
colour, of a grain dull though fine, and wholly devoid of any 
cryſtalline or ſparry appteatance. Now it is well known that 
lime- ſtone, whatever its original colour may have been, becomes 
uniformly white or whitiſh, on being calcined or burnt more or 
leſs to a lime; that after this calcination it immediately flacks * 
or falls into a powder, on being immerſed in water; and by agi- 
tation is caſily diffuſed in this element, from which, if left in 
tranquillity, it ſoon ſubſides in a pulverulent ſtate ; that this 
diffuſion of lime in water quickly deptives of life ſuch fiſh as 
happen to lie within its reach; and, in fine, there is every reaſon 
to believe, that a depoſition of this nature poſſeſſes remarkably 
the quality, juſt deſcribed, of quickly, abſorbing, even in water, 
the u and * ſoft parts of animals 4 _ when ſufficiently 

| | lacked, 


1 
ſlacked, a thus impregnated with animal matter, without 


deſtroying the harder and firmer parts“. 


— 


Taz application of theſe circumſtances is eaſily imagined, 
and will be found to correſpond remarkably with all the ap- 
pearances in the caſe. before us. This depoſition, gradually and 
ſucceſſively concreting at the bottom of the water, may naturally 


een to aſſume a flag- like or laminar ſtructure; the grain 
P p 2 | too 


To this, the cauſticity of lime, and its well-known _ application to dead bodics, 
with a view to their deſtruction, may be objected. On this account it may be 
looked .upon by many as a 7otal deftroyer inſtead of a partial preſerver of animal 
ſubſtances. But beſides the diminution of this cauſticity by diffuſion in ſo great a 
body of water as our caſe ſuppoſes, we know that it muſt ſoon have acquired a 
ſufficiency of fixed air, or of the carbonic principle, from the abundance of animal 
_ » Juices furniſhed by the immenſe number of fiſh contained, to render it mild and 
prevent its preying on the firmer parts. This may eaſily be decided by actual ex- 
4 periment :——Mean time I beg to refer the Academy to the ſubjoined paper, which 
> our learned and ingenious member, Dean Hamilton, who happened to be preſent at 
de/te firſt reading of this eflay, has ſince done me the favour to communicate, and 
which contains fats and reaſoning ſo appoſite, that I believe they may be conſidered 
conclufive as to the objection now ſtated. That lime, though ſoaked in water, will 
ſtil greedily abſorb oils or other animal fluids, experience will determine, and its 
ayidity for the carbonic. principle will fully explain; add to this the weight, preſ- 
ſure, and conſequent ſpeedy condenſation of the ſubſiding maſs, and I believe the 
effects ſtated may be regarded as highly probable. But if this be admitted, and 
ſhall be confirmed by ſuitable experiments, it will then deſerve to be conſidered, 
further, whether a greater or leſs degree of cauſticity of the incloſing calcareous 
matter, ſo far from an objection, may not prove to have been indiſpenſibly requi- 
fite to the production of the effects, and, of courſe, whether the exiſtence of ſuch 
effects may not, in that caſe, be found a proof, and a ſtrong one, of that ſtate of 
cauſticity, and confequently tend greatly to races if not to confirm, the 

whole of the account here given. 
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too of this new aggregate ſhould be wholly without luſtre, as 
well on account of its calcination, as of its formation by ſub- 
ſidence from, not in conſequence of ſolution in, a liquid men- 


ſtruum; in which laſt caſe alone cryſtals are known to be 


produced. This will further eaſily account for the formation of 
the calcareous ſpar found within the prominences occaſioned by 


the joints of the vertebre, and the other groſſer bones; for, 


theſe being freſh and ſound at the firſt arrangement of the ſtone, 
of courſe excluded the ſubſiding matter; but in proceſs of time 
their hollows were filled, and by degrees, as it "decayed, their 
ſubſtance replaced, by a ſucceſſive filtration of water holding 
calcareous matter in ſolution, which depoſited, plate after plate, 
its cryſtalline matter in theſe cavities. Of the abſorption al- 
ready mentioned, the fetid ſmell emitted. by every portion of 
this ſtone on being ſcraped, will ſurely be conſidered as affording 
a ſtrong preſumption, as it perfectly accords with, and would 
naturally follow from, the ſuppoſition, that the whole had imbibed, 
and been Wong impregnated with, animal matter * N. 


- 


| "Im inveſtigating ſubjeQs of: this kind, whoſe | 3 
very remote from any thing that either modern experience or 
1 record can e and ane A in a a circumſtance like 

this, 


* 


* This impregnation would alſo probably contribute to the concretion of 
ſtone, as it is known to do in cements, floors, compoſitions, &c. to which cheeſe, 
milk, blood, and other animal ſubſtances, are often added with this view. A mix- 
ture of curd, or whites of eggs, with my has been long hrs as a ſtrong cement 
to repair broken China. | 
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this, which is ſo very rare in -the hitherto diſcovered natural 
knowledge of our globe, the utmoſt that can be expected is a 
reaſonable degree of probability, deduced, as the caſe may admit, 
from more or leſs appoſite analogy. If ſuch analogical reaſoning 
be fairly applied, it is but juſt to expect that the conſequences 
_ reſulting from it be admitted, until their falſity ſhall be proved, 
or. a ſuperior degree of probability eſtabliſhed on different and 
more ſolid grounds. For this reaſon I ſhall, for the preſent, 
venture to aſſume as proved what I have juſt now ſuggeſted, 
and proceed to another link in the chain of cauſes that may be 
ſuppoſed to ha ve been concerned in producing the effects under 


examination. 


e it then for granted that the ſudden diffuſion of 
lime in the water in which theſe fiſn happened to be, and its 
conſequent depoſition, was the immediate cauſe of their enclo- 
Lure, and the origin of this curious quarry, we are next led to 
enquire in what manner this. lime may have been ſo burned, 
and ſuddenly projected into water, which but juſt before was 
proper for the ſupport of the animals inhabiting it. And here 
it is ſo obvious to have recourſe to fire as a proper agent for 
the calcination of lime-ſtone, and, from the apparently rapid 
and unexpected projection of the immenſe quantity which the 
thickneſs of the ſtratum indicates, to ſuppoſe this fire to have 
been volcanic; that although no ſuſpicion had ever been enter- 
tained of the exiſtence of ſuch a cauſe in the neighbouring 
- country, or of its operation on the adjacent ſoil, this ſingle caſe 
would ſeem ſufficient of itſelf to have excited ſuch an idea. 
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Tuar, where volcanic fire exifts, it will burſt out ſuddenly; 
ſometimes in one place and ſometimes in another, as it hap» 
pens to find more or leſs reſiſtance, is well known; it is alſo 
certain that the matter of its ejections muſt be various, as the 
ſubſtances chance to be, that lie within the ſphere of its activity, 
or fall within its vortex. That Veſuvius, for inſtance, (not to 
ſpeak of extinct and dubious volcanoes,) has at ſome periods 
thrown out an immenſe quantity of marble, and other calcareous 
ſtones, in various degrees of calcination, the beſt naturaliſts that 
have deſcribed that volcano aſſert, and I. can fully confirm, both 


from actual obſervation, and from the ſpecimens which .I col- . © 


lected there, and have had the honour to preſent to the Academy. 
Why then may we not ſuppoſe that other, and more ancient 
volcanoes, may have acted upon calcareous matter as well as 
Veſuvius, and in a greater quantity? The circumſtances of the 


_ preſent caſe ſeem to demarid ſuch. a ſuppoſition ; and if it is 
not inadmiſſible on ſtrong negative grounds, it invites our aſſent 


by giving a clear and explanation of the ſeveral effects in 
queſtion. >, 


ALTRHoven, for reins which I ſhall mention, it appears to 
me evident that the preſent ſituation of the fiſh quarties of 
Bolca cannot be that of their original formation, yet the great 
bulk of the maſſes that compoſe them, will not allow us to be- 


lieve; that they could ever have been ſeated- very remote from 


their preſent beds. But as it is abundantly clear, that the place 
where they were formed muſt haye been covered with the fea, 
it ſeems reaſonable to conclude that the ſea did then approach 

| 5 CES | 7 much 
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much nearer to Bolca than it does at preſent®, if it did not 
wholly cover that hill. But, this ſuppoſed, ſtill the immenſe 
number and variety of fiſh that are found incloſed in the very 
narrow compaſs of theſe quarries, ſo far exceeds any thing that 
in the ordinary courſe of nature is to be met with in any ſea 
of the world, that ſome uncommon cauſe muſt have occurred 
to aſſemble them thus, whether living or dead. Submarine vol- 
canic commotions once admitted, (and that ſuch may exiſt the 
well-atteſted facts of new iſlands produced by them, in the Ar- 
chipelago and elſewhere, ſufficiently prove,) may we not, in con- 
formity with the other indications, account for this numerous 
aſſemblage of fiſh in one ſpot, by ſuppoſing that ſome new 
eruption of this kind might have driven them from their uſual 
haunts, to take refuge in ſome place; the moſt remote they 
could find, from the diſturbing cauſe; or, having deprived them 
"of life, might have impelled or whirled their bodies into one 
pool. That the place where they were collected, whether living 
or dead, and in which they were buried in their calcareous 
incloſure, was not very remote from land, ſeems inferred by the 
mixture of river fiſh- with thoſe of the ſea. This circumſtance, 
as it further proves the exiſtence of rivers at that period, evinces 
alſo that of hills raiſed much above the level of the ſea, from 
whence theſe rivers derived their ſources, and probably at no 
great 


' 


— 


"'» I fave already obſerved that the neareſt fea is now upwards of fifty miles 
from Bolca. N 
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great diſtance from this ſpot“, which ſtands at the foot of the 
Alps of the country of Trent. Theſe fiſh then poſſibly may 
have been forced or drifted into ſome receſs adjoining their pre- 
ſent ſituation, into which the newly erupted voleano ſuddenly 
- poured an immenſe quantity of calcined calcareous matter, and 
thus e riſe to the ſeveral W * 1 * n 


Ir now only remains to trace the inferences that ariſe from 
the conſideration of the general circumſtances and ſituation of 
the maſſes that form the fiſh-quarries of Monte Bolca : Theſe, 
I have obſerved, lie in detached bulks, ſet in different ſpots 
of the ſide of this hill; but the” ſoil of Bolca is wholly argilla- 
ceous, its native ſtone reſembling our baſalte of the county of 
Antrim; and as far as I could ſee, or learn from the inhabitants, 
beſide the quarries in queſtion, it does not contain any calcareous 
matter whatſoever. Now theſe, though near each other, lie at 
ſomewhat different heights; and different inclinations of their 
laminæ to the horizon, as well as. to the ſurface of the hill, and 
coincide with neither of theſe directions; from whence alone it 
ſeems evident that they could not have been formed in the 
places where they are now found ; add to this their flag or 
laminar 


"_- 
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* P. Pini, in his«memgir above quoted, p. 242, ſays, chat with the fiſh of 
Bolca are often found impreſſions of ſprigs and leaves of various trees. How far 


this may be well founded I cannot pretend to ſay, not having myſelf ſeen at Bolca, 
or in the collections at Verona, impreſſions of any other than marine vegetables. 


He does not ſay either, that he 15 ſeen ſuch impreſſions. Soc. Ital. di We, 
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laminar ſtruQure, the leaves all parallel to each other, and per- 
fectly ſtraight or flat; their compoſition, and the nature of | their 
contents, all ſtrongly atteſting formation in a horizontal poſition :— 


and their want of continuation, the extremities being ſuddenly 


and ſharply cut off; ſo many circumſtances concurring, and 
tending all to the ſame concluſion, give it a degree of evidence 
that may almoſt be called demonſtration. 


Bur if it 23 admitted that the preſent ſituation of theſe maſſes 
muſt be regarded as foreign from their native place of forma- 
tion, we have, in this, another object of inveſtigation, no lefs 
remarkable in itſelf than intereſting to the natural hiftory of 
that country. | 


* 


Tarar theſe "maſſes, in their original poſition, n have 
formed part of a continued, and horizontal ſtratum of ſome 
conſiderable extent, ſeems highly probable. If the account juſt 
now given of the origin of this ſtone be well founded, the thick- 
neſs of the ſtratum evinces that the quantity of calcareous mat- 
ter, ſuddenly poured into the ſupetincumbent water, muſt have 
been immenſe :—But this matter, immediately on its ſubſidence 


being pulverulent, or in the ſtate of a ſoft mud, muſt have lain 


to a great depth at the bottom of the water, and. för che le- 
velling nature of that fluid, muſt have been ſpread out over a 
greater or leſs ſurface, as the ſhape of the ground, or bottom on 
which it lay, or the intervention of ſhores or other obſtacles 
may have permitted. At all events it is ſtarcely poſſible to 

VoI. V. „„ imagine 
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imagine any circumſtances in which this ſtratum muft not be 


- conceived of a much greater extent than the very circumſcribed 


ſurface of the quarries of Bolca. Of ſuch a ſtratum then, theſe 
quarries are evidently to be conſidered as no more than portions 
or fragments, now completely disjoined from all connection with 


their native bed: We are next to enquire how theſe portions 


may have been ſo detached. 


A NUMBER, of circumſtances. already mentioned leave not a 
doubt, that this muſt have happened after the conſolidation of the - 
original ſtratum ; for it is clear, that a disjunQion of this, kind! 
could not have taken. place, in any way,, without ſuch: a concuſ- 
ſion and diſturbance of theſe- maſſes, as, if their matter Was in 
any reſpect ſoft or yielding, or in any other than a firmly com- 
pacted ſtate, muſt have greatly diſarranged their laminar ſtruc- 
ture, as well as the forms of the fiſh contained. Their extre- 
mities. too, inſtead of being ſharp and even, would have been 
left: confuſed and ill-defined. This matter, therefore, muſt cer- 


tainly have lain in its firſt bed and poſition, undiſturbed, ſo 


babe at leaſt as was neceſſary to its perfect conſolidation. At 
me period ſubſequent to this, it would ſeem that the whole of 
” ſtratum was violently broken up, and immenſe fragments. 
of it heaved from their natural ſituation, and diſperſed here and 
there, as in the inſtance before us. But when we calculate the 
prodigious forces required to produce the effects here deſcribed, 
we ſhall not find it caſy to aſſign any other cauſe, fully adequate 
te n. but that which we have already had recourſe to, 
| namely, | 


F ! 


namely, ſubterraneous fire and exploſton ; and this we muft con- 
ceive to have operated, in the preſent caſe, with an eruptive 
force much exceeding whatever has been experienced in the known 
hiſtory of volcanoes “. 


I Rv choſen to repreſent the ſeparation of theſe maſſes, 
from the ſtratum of which they formed a part, as brought about, 
rather by their having been heaved up to their preſent ſituation 
from an inferior one, than by their having been left where they 

are, while the reſt of the ſtratum was ſunk ; but I ſhall not 
trouble the Academy with the reaſons that led me to the one 
concluſion in preference to the other, as the principal point of 
enquiry is the nature or quality of the cauſe, not its preciſe 
mode of operation. Now, whatever may have been the manner 


in which the effects were produced, the immediate cauſe muſt, 


in any caſe, have been one of great violence; and there are 
many reaſons, beſides a ard of force, to conclude it volcanic. 


IT is "remarkable that, except theſe quarries, nothing of the 
ſtratum to which they belonged is left, not a trace having yet 
been diſcovered, either at Bolca or in its neighbourhood, to 
indicate where ſuch a ſtratum had ever exiſted; all is covered 


with argillaceous materials, the ſuppoſed lavas and other ejeQions 


of ancient ſubmarine volcanoes: but this circumſtance, uatil 


Qqz. TS i it 


* If theſe effects are ſuppoſed to 132 been produced in air, the forces applied 
muſt have been immenſe; if under water, much leſs would have ſulßced. | 
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it ſhall be better accounted for, admits of an eaſy explanation, 
by ſuppoſing that the ſame eruption which broke up the original 
calcareous bed, wherever it lay, and raiſed. theſe fragments of it 
to their preſent ſituations, muſt, in ſo doing, not only have 
disfigured and wholly changed the appearance and ſhape of the 
former ſurface, but may naturally be conceived to have thrown 
out, at the ſame time, ſuch a quantity of argillaceous matter 
as was ſufficient: completely to bury every other part and veſtige: 
of it, except theſe maſſes which ſeem to have eſcaped, as it: 


were, * it i Hui h i 


Tear eruptions. and of the kind 2 rappoles,. did exiſt in 
the diſtrict in queſtion at ſome very early period, naturaliſts 
of great eminence bave, long ſince, attempted to deduce from 
other conſiderations, than thoſe contained in this. paper: ; but as: 
their reaſonings in. proof of this are immediately conneQed. with 
a very important mineralogical queſtion, which, though much 
diſcuſſed, remains ſtill in controverſy , I ſhall not avail myſelf 
of their authority, reſpectable as ſome names are which, I 
might otherwiſe adduce in ſupport of this opinion. It is not 
my intention, nor is it, I believe, at all neceſſary to my preſent 
ſpbject. to introduce here any conſideration of the extenſive and 
difficult queſtion. to which - I allude; for. whether the baſaltic 
columns, and other analogous covering of this and ſimilar coun- 


tries, ſhall be tte ed to the immediate agency of fire or of 


water, the conſequences which have endeavoured to trace, 
from 
0 | erp text 24 * mg. Thay*y tf 9 £7.54 « 10 f 4 8 #8 
It will eafily be perceived that the queſtion alluled to is that on the origin f 
baſaltes. | 
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from the examination of the fiſh-quarries of. Bolca, may ſtill 

hold whatever degree of probability they may be thought en- 
titled. to; theſe conſequences, being deduced from local and q 
partial circumſtances, and ſuch as are, perhaps, peculiar to that | 'Y 
fpot, and reſting principally on internal evidence, require to be 

judged ſpecially, and on their own merits, without being ſub-- 

jected to any determination that may be formed, as to the reality 

of other effects, imputed to the ſame general cauſe. 


I HAVE: now given the Academy the principal obſervations 
which aroſe in my mind from the inſpection of theſe curious 
quarries, and thall only add, that, as far as they have any 
weight, they go to infer the remote exiſtence of two diſtinct 
æras of great volcanic exploſion, in this place, one of which at 
leaſt ſeems decidedly to have been ſubmarine; the firſt, when: 
the fiſh: were caught and incloſed in calcined calcareous matter; 
and the ſecond; after the complete concretion of this matter into 
ftane, when its horizontal ſtratum was torn up and diſperſed. 


45 


Bronx I conelude this paper I cannot omit taking ſome 
further notice of a circumſtance already mentioned, which ſeems 
to hold out a ſubject of inveſtigation the moſt ſtriking, and 
to many the moſt intereſting, that occurs, perhaps, in the whole 
range of natural hiſtory: I mean the great variety of fiſh col- 
lected in one ſpot, which, from the catalogues, appear to correſ- 
pond: with ſpecies now only to be found in ſeas and climates. 
the moſt remote from the Italian ſhores. It would be ſuper- 
fluous to dwell on the analogy which this remarkable circum- 


Lale ſtance 
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ſtance bears to the many diſcoveries that have been made, not 
only of ſhells but of horns, teeth, bones, and other remains, 
and even of entire ſkeletons of various land-animals}! partly 
known and partly unknown, in countries where ſimilar living 
ſpecies have never been obſerved to exiſt; and often in cli- 
mates now wholly unſuited to their conſtitutions, Theſe extra- 
ordinary facts have been long known, and have long excited 
the attention, and exerciſed the ingenuity, of naturaliſts of the 
moſt diſtinguiſhed talents: But, unfortunately, experience has 
ſhewn that the paths of ſpeculation to which they directly lead 
have too often conducted theſe great men-into/labyrinths, from 
which all the efforts of their genius have not been able to 
extricate them. Hence it would ſeem; that natural knowledge 
is not yet ſufficiently advanced, nor @ ſufficient ſtock of well- 
atteſted phenomena yet formed, to enable us to proſecute ſuch 
extenſive and difficult enquiries with good effect. On this ac- 
count, perhaps, thoſe who really; with to contribute to the 
ſubſtantial improvement of the ſcience, might employ their 
talents more beneficially, in the humble taſk of collecting facts, 
and inveſtigating partial and immediate cauſes, than in giving 
the reins to their imaginations, and ſoaring in purſuit of viſi- 
onary theories. Of more remote and general cauſes, poſterity, 
better informed by new facts and obſervations, in addition to 
thoſe which we now poſleſs, may poſſibly form a better judgment 
than we can aſpire to, if ſuch a judgment really lies within the 
limits of human attainable knowledge. But at all events, it ſhould 
not be forgotten, that ſpeculations of this kind are regarded by 
men of the ſoundeſt underſtandings, rather as amuſements of the 
of | mind, 


| E a 
mind, and relaxations from ſeverer ſtudies, than as purſuits of 
much intrinſic importance; and that, at beſt, they are to be 
conſidered as contributing but remotely to the more uſeful and 
ſerious objects of life: But when applied, as we know they have 
been too often, to excite and diffuſe doubts of the moſt eſſen- 
tial truths, and ultimately to ſap the foundations of religion, 
and, with it, of both private and public virtue, order and hap- 
pineſs, and indeed of the very exiſtence of civil ſociety, as- 
too fatal modern experience has ſhewn, it is not eaſy to ſay 
whether we ſhall be moſt ſtruck with the vanity and preſump- 
tion, the folly, or the wickedneſs of the attempt, to raiſe ſo 
daring a ſuperſtructure on ſo ſlender a baſe * 


Since this paper was read, Mr. Raſpe has pointed out to me a paſſage in his 
Preface to Ferber's Letters, tranflated and publiſhed by him in 1776, which had 
before eſcaped my notice: Speaking of ſubmarine volcanoes, he ſays „ The petrified 
« fiſhes are monuments of their heat;” and adds, “ ſome unnatural revolution in 
« their own element muſt have killed and involved them at once in the ſediments of 
« the troubled ocean; on this account, many argillaceaus flate racks, filled with petri- "= 
« fied fiſhes, are to be conſidered as ſubmarine or ſubaqueous volcanic productions c 
% nay, many calcareous ſlates, ſuch as thoſe at Bolca, Pappenheim, Eichflaed, Altheim 
« and Mont Libanon, are, for the ſame reaſon, to be ranked amongſt them.” 


I tranſcribe this paſſage, as it ſeems to bear ſome reſemblance, though very gene- 
rally expreſſed, to the account above BY 


'The deſcription of Monte Bolca, which we meet with in \ pages 49 and 50 * the | 
ſame work, is erroneous in almoſt every particular. It is as follows: Bolca is a 9 
« ſteep barren hill at twenty miles diftance from Verona, for the moft part of Arati- 
« fied limeſtone, but now and then interrupted by ancient volcanic craters. The lime- 
« ſtone contains vari:gated flints, of a red, black, green and white colour. In this hill. 
x are found the famous impreſſions of plants and fiſhes.” 
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Catalogs Szgtematico, dei piu Yarn ictioliti del M. onte Bolta he A confer vand 
nel gabinetto privato del Sig. Vincenzo Bozza, in Verma, nel quule vi foro 
piu di 500 ofeniplari di peſei faffli ello get monte, tina grun | parte 


ancora da ricongſcerſi e denominarſ/i. En 


O R DIN E I. 


Peſci dei Mari dell' Europa. 


Ophidium barbatum. wiLLoucs. Icth. Tab. G. 7. fig- 6. 
Squalus ftellaris. LINN. Sy. nat, Edit. 13. pag. 399. 
Scomber colias. wil.Loucs. L. C. Tab. M. 1. fe. I. 
ſeomber. wilLoucs. J. c. Tab. M. 3 

— pelamis. 8ALVIAN. de Aquatil. fig. 98. 
 thynnus. ARTED. Icth. Gen. 31. Synon. 49. 
Scorpæna porcus. BLOCH. Icth. VI. Tab. 181. 
ſcorpius. WILLOUGB. I. c. 7. ab. 12. X. 

— ſcrofa. BLOCH. J. c. Tab. 182. 

Salviani. WILLOUGB. J. c. Tab. X. 13. 
Biennius ocellarius. SALVIAN. J. c. fee. „ 

Gadus 'carbonarius. BELLON. de Aquat. Lib. 1. pag. 134- 
virens. VILL. I. c. Tab. L. 1. fig. 3. 

— merlucius. BELLON. J. c. Tab. Le 1. fg. 123. | | 
Pleuronectes limand. wWILLOUOB. J. c. Tab. * N 4 
Sparus aurata. GRONOY. Muf. 1. u. 90. ee 5 
chromis. LINN. J. c. pag. 470. 

— Pagrus. An TED. J. c. Gen. 36. Syn. 64. 


— — 


Trigla 
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Trigla cuculus. WILLOUGB. I. c. Tab. 5. 2. fige 2. 
Eſox ſphyrana. L1Nn. I. c. pag. 515. 

Muræna myrus. ARTED. J. c. Gen. 24. Synon. 40. 

| Lophius piſcatorius. SALVIAN. I. c. fig. 47. 


1 


Raja Poſtinaca ?] 

Murena Helena | 
— Serpens 

g Caca 

Gadus Mediterraneus 

Blenius Lumpenus 

Zeus Faber 

Sparus Sargus 

Labrus Turdus 


_ Clupea Harengus. 


F 


> Marquis GazoLa. 


1 


W 


OR DIN E I. 
Peſci dei Mari dell' Aſia. 


Cbætodon vęſpertilio. BLocu 10 EH. VI. Tab. 199. fig. 2. 

—— bisfaſciatus. skBA. Muf. 3. Tab. 26. fig. 23. 
— einnatus. SEBA. I. c. Tab. 25. fig. 15, 

niger. SEBA. J. c. Tab. 25. fig. 5. a. 

caneſcens. SEBA. J. c. Tab. 25. fig. 7. 

— lineatus. SEBA. J. c. Tab. 25. fig. 1. 

——— fuſcus. SEBA. J. c. Tab. 26. fig. 22. 

_ ftriatus. BLOCH. li. c. Tab. 205. jig. 1. 

macrolepidotus. SEBA. J. c. Tab. 25. fig. 8. 

Fiſtularia chinenſis. val xx T. Ind. 3. Ag. 23. 

Pegaſus natans. BLOCH. Ictb. IV. Tab. 121. fig. 3. 4. 


volans. LINN. J. c. pag. 418. 
Vorl. v. R r 


Polynemus. 
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Polynemus PR” "mm LINN. I. c. pag. 52 2. 

Zeus ciliaris? BLock. Icth. VI. Tab. 191. 1 
triurus. Huic valde adjinis Zeus faber LINN. 
Tetraodon lagocephalus. 8tBA. J. c. Tab. 23. fig. 5. 6. 
Clupea Thriſſa. BROUSSON. Icth. Dec. I. Tab. 10. 
Perca wnicolor. SEBA. I. c. Tab. 27. fig. 10. 

Eſox amboinenſis. Ruvsch. Amboin. Tab. 14. fig. 2. 
Diodon reticulatus. SEBA. I. c. Tab. 23. fig. 3. 4+ 
Labrus ferrugineus. SEBA. I. c. Tab. 31. fig. 5. 6. 
Muræna ſerpens. WILLOUGB. 4, c. Tab. C. 10. fig. 1. 
Callyonimus indicus. LINN. I. c. pag. 434. 

Sparus argenteus. sRBA. J. c. Tab. 27. fig. 13. 


Pegaſus Draconis. MARS GAZOLA. 


OTN DIN 
Peſci dei Mari dell' Aan. 


Sparus 3 WILLOUGB, 1h, c. Tab. X. 7. fe. 6 


Oftracion Tarvin. a Is Gazoia. 


ORDINE Iv. 


Peſci Marini dell' America meridionale. 
Raja muricata. MARCGR. Brafil. pag. 175. 
Scomber cordyla. wiLLouscs. J. c. Tab. 5. 18. fig. 1. 
— coorza Piſonis. WILL. I. c. Tab. M. 5. A. 2. 
Eſex braſilienſis. MARCGR. |. c. pag. 168. | 


| Chat odon 


» fufeformis. An. Ch. rhomboides ? BLOCH. |. c. Tab. 2 
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Chetodon arcuatus. BLOCH. VI. Tab. 201. fg. 2. 
— trio/tegus. SEBA. I. c. Tub. 25. fig. 4. 


1 —— acarauma. WILL. J. C. Tab. O. LL 


Polynemus quinquarius. SEBA. I. e. Tab. 27. jig. 2. 


— plebejus. BROUSSON. J. c. Tab. 8. 


Loricaria plecgſtomut. MARCGR., J. c. pag. 166. 
Silurus bagre. sEBA. I. c. Tab. 29. fig. 2. 
Gobius ftrigatus. BROUSSON. J. c. 7. ab. I. 
Zeus vomer. BLOCH vi. Tab. 193. fig. 2. 


Diodon Orbicularis 
Mulus Gigas 
Exocetus Evolans 
Sparus Argenteus 
Coryphena Hippurus 
Chatodon Saxatilis 
mnnmnmnn faſciatus 
— ciliaris ? 
— curacao 


— 2xrcuatu: 
aculeatus 


Marquis GAZOLA., 


Rr2 


0g. 


ORDINE 


T 316 ] 


Baliſtes monoceros. caTEsBY. Carol. 21. Tab. 19. 
Chetodon chirurgus. BLoch. VT. Tab. 208. 
Efox umbla minor. CATESB. J. c. Tab. 1. fig. 1. 

Fiftularia tabacaria. WILLOUGB. J. c. Tab. P. 6. fs. 4 


Exocetus evolans. CATESB. I. c. Tab. 8. foe. 1. 


Gafterofteus carolinus. LINN. |. c. pag. 490. : 
Gadus tau. WILLOUGB. I. c. Tab. N. 12: fig. 3. 


Gaſteroſteus Canadus 


— ans 
Perca Venenoſa 
Punctata 
— T rifurca 
Scomber Faſciatus 
Clops Saurus. 


OR DIN E V. 8 
Peſci marini dell' America ſettentrionale. 
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Tetraodon ocellatus. Ex Indiis. sEBA. I. c. Tab. 2 3 Ag. 7. 8. | 
Chætodon argus ex Indiis. BLOCH. |. c. Tab. 204. fig. 1. 


ORDINE M. 


Peſci di acqua dolce, eſotici. 


Gobius ocellaris. Ex Ins. otheit. BROUSSON. lib.. c. Tab. 2. 


Clupee cyprinoides. Ez Brafilia. Bous. lib. c. Tab. g. N 


Zeus inſidiator. Ex Surate. BLOCH. I. c. Tab. 102. fg. 23. 


Tetraodon Lagocephalus 


Cheatodon Glaucus 


Sparus aurata ex America. 


= 


Marquis GAZOLA. 
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La grandezza di alcuni Peſci è rimarcabile, eſſendovene di quelli che 
giungono alli 40 pollici di lunghezza. Non ſi notano poi, nel preſente 
Catalogo, le ſingolarità di ciaſcheduna petrificazione, per ſervire alla 
brevita propria di un Indice. 


Nel Gabinetto prefato, oltre ai Peſci foſſili, fi conſervano le ſeguenti petrifi- 
cazioni di altre Claſh di corpi organizzati, cioe 


I. Fitoliti di fuchi e felci europee ed eſotiche. Del Monte Bolca. 
II. Zoofiti di Madrepore, Iſidi, Millepore ecc. dei Monti Veroneſi. 


III. Elmintoliti di Conchiglie univalvi, e bivalvi di molti mari, con echiniti, 
ſtelle marine, e congierie delle medeſime. Delle Montagne predette. 

IV. Entomoliti rari di granchi, inſetti apteri, e dipteri d'Europa, e di 
America. Del Monte Bolca. 

V. Ofteoliti di Animali ruminanti, e di altri quadrupedi d'inſigne gran- 
dezza. Di Romagnano, e di altre parti del Veroneſe. 
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02 the POWER of FIXED CAUSTIC ALKALINE 
SALTS to preſerve the. FLESH of ANIMALS from 
PUTREFACTION. in a Letter to the Reverend 
GEORGE GRAYDON, rc. from the Reverend HUGH 


HAMILTON, D. D. Se. 
+ STR 


Tun ingenious paper you communicated to the Royal Iriſh 
Academy, on the fiſhes that have been found encloſed in ſtone 
in the quarry at Monte Bolca, brought to my recollection ſome 
obſervations I had made many years ago, on. the power that 
alkaline ſalts, even when highly cauſtic, have to preſerve animal 
ſubſtances. I mentioned to you ſome of theſe obſervations, and 
you have deſired I ſhould give you a fuller account of them, 
as you thought they in ſome meaſure coincided with the theory 
you had delivered, concerning the preſervation of the more ſolid 
parts of the fiſhes found in quarries of lime-ſtone. 


PT Ag. | I came 


Read April 
8 794 · 


+ 3 
POO ONT PR "4 


Wb Me eaters” 


I cant to the knowledge of this power of alkaline falts, 1 


may fay, accidentally. I had a with to procure ſome kind of 


alkaline liquor that might be ſafely taken, for the purpoſe of 
correcting acidities in the ſtomach. I knew that a ſolution 
of ſalt of tartar was exceedingly offenſive. to the taſte, and if 
it was of ftrength ſufficient to neutralize any quantity of acid . 
in the ſtomach, it -could not be ſwallowed without danger to 
the paſſages, from its cauſticity. It occurred to me, that its 
cauſticity might probably ariſe from its having a ſtrong affinity 
to ſomething or other, to get at which it burned or deſtroyed | 
the texture of the fleſh. If this ſhould be the caſe, it was 
natural to ſuppoſe, that this ſalt, if intimately mixed with fleſh, 
would faturate itſelf with whatever it was that it had ſuch a 
ſtrong appetite for, and, being ſo faturated, it would act no 
further on our fleſh, and might, without danger, be taken in- 
wardly. To try this, I firſt encloſed ſome bits of lean raw 
mutton in a vial with a ftrong ſolution of ſalt of tartar; but, 
after ſtanding ſeveral days, no ſuch alteration as I expected 
appeared in the liquor. I was willing to account for this, by 
ſuppoſing the ſalt had a greater affinity to the water than to 
any thing in the fleſh; I therefore cut ſome fleſh from the 
breaſt of a turkey, roaſted the day before, and made it as dry 
as 1 could this 1 pounded in a mortar, adding by degrees ſome 


dry and finely powdered falt of tartar *, until I thought there 


was enough, for I had no rule to judge by ; the mixture grew 


| | : Os - moiſt, 
This ſalt had been ſent to me rendered cauſtic by quick-lime, though I had not 
deſired it. 


| Legat ! 


moiſt, and when it was ſufficiently pounded, I ſpread it into 
a thin cake on an earthen diſh, and ſet it before the fire, and 
it ſoon became quite dry. I found it had then a ſaponaceous 
mild taſte, for the taſte of the ſalt was ſcarcely perceptible. 
Having macerated this fleſh in warm water, and poured off the 
clear liquor, I found it efferveſced with vinegar, which ſhewed, 
that the ſalt was not ſo far neutralized, but that it would unite 
itſelf with an acid, ſo that I conſidered it as a mild alkaline 
liquor, ſuch as I ſought for: However, that I might have an 
opinion from a perſon of {kill on the ſubject, I wrote to my 
late worthy and ingenious. friend, Doctor Mc. Bride, and ac- 
quainted him with the preparation I had made, and the intention 
of it. In his anſwer, he was pleaſed to ſay he approved of the 
idea, and would make ſome of the liquor I deſcribed, and let 
me know what he thought of it. He afterwards wrote to me, 
and ſaid he had tried the alkaline liquor, and thought it might 
prove a uſeful medicine, particularly as it might be mixed with 
milk and given to children, who have often acids in their 
ſtomachs. He alſo mentioned a phyſician then in Dublin, 
to whom he recommended the liquor, and who had found great 
benefit from it. I firſt made this liquor in the year 1771, and 
in the year 1777, being then at Bath, I met with an account 
of ſome experiments made by Mr. Bewly, an ingenious chymiſt, 
which plainly proved that fixed air is an acid, and faturates 
_ alkaline falts; this at once informed me, what it was in the 
fleſh of an animal, that alkaline ſalts had ſuch a ſtrong affinity 


to. At the ſame time I got from London one of Doctor Nooth's 


glaſs machines for impregnating water with fixed air, and to the 
Vor, V. 8 8 N | water 
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water I added ſalt of tartar; after this, you may arobpols thought 
no more of my alkaline broth, having got a way of Seankise 
what I wanted | in a much more W manner, 


I w6ves: nt me given you nh ata br a matter 
now unintereſting, had you not deſired mne to writ the whole 
of what I had told you in our converſation. The only thing 
now worth attention in the experiment 1 have related is, that 
it diſcovered a power in even cauftic alkaline falt to preſerve _ 
Heſh, I may ſay, incorruptible; though it has been generally 
imagined that ſuch ſalts would couſume it. 1 have ſome fleſh 
prepared with theſe ſalts in the year 17723 for, finding ſome 
bits made the year before had continued unaltered, I made ſome 
more, and laid it "by to ſee how long it would” keep, And what 
alterations it would undergo. I made it into à cake, and when 
; quite dry I cut it into round bits about the ſize of half a crown, 
_ put them into a 'drawet in my deſk; I ſhewed ſome of them 
to Mr. Kirwan the ſuminer before laſt, when I had the honour | 
of receiving a viſit from him at Armagh, and a few months 
ago I found ſeveral pieces in another drawer; where they buve 
ain near to and twenty years; and remain - unaltered; when 
- they are broken, the pieces bang together by fibres} and look like 
a piece of plaſter talen from a tall; the" fibrows or fringy parts 
of the fleſh do not ſeem" to have been corroded or difſolved by the: 
alt. II ( 


ArrEx I knew that fixed air Was an acid, ank ſaturated alka- 
line falts, 1 began to form ee about the means by 
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which theſe ſalts: had ſo entirely prevented putrefaction in the 
fleſh to! which they were united. Animal ſubſtances afford much 
volatile alkali, and now they are known to contain \alſo a volatile 
acid gas. While theſe two volatile principles continue united 
with cach other, they may prevent any material change from 
taking place in the ſubſtance; but if one of them by any means 
eſcapes, the other will follow; the acid ſeems to be the moſt 

volatile, and eſcapes firſt, though we may not be ſenſible of its 
eſcape, becauſe it has no ſuch ftrong ſmell as the alkali has. 
The letting looſe theſe volatile principles ſeems to be the begin- 
ning of putrefaction. If this be the caſe, we may ſee the 
reaſon why fleſh, growing putrid, is reſtored to ſweetneſs by fixed 
air, that acid replacing what had eſcaped, and retaining the volatile 
alkali. It is probably on this account that the rial acid is 
found to be of uſe in ſtopping the progreſs of ſome putrid diſ- 
caſes; it ſeems to act as a Tort of pickle. If vinegar preſerves 
fleſh by keeping its volatile alkali united with this acid which 
is not volatile, we may expect a fixed alkali will have a like 
effect in preſerying fleſh, by expelling the weaker volatile alkali, 
and. uniting itſelf to the volatile acid, which will therefore be 
retained. This I found to be really the caſe ; for, while the fleſh 
and alkali were combining in the mortar, a very ſtrong ſmell 
aroſe like that of al. volatile; and at one time that I uſed a 
braſs or metal mortar, I perceived its edges to be tinged with 
blue, which ſhewed the metal had been affected by a volatile 
alkali. ; 
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"Fans ſeems to be a good reaſon why fixed alkaline falts- 
ſhould preſerve fleſh much longer than any fluid acid, ſuch. as' 
Vinegar, can do; for when the alkaline ſalt combines with the 
_ fleſh, it expells what is volatile, the maſs grows hard, and it is 


eaſily reduced to a ſtate of dryneſs, in which no ſort of fermen- 


tation or any inteſtine motion can take place, and therefore there 


is nothing that can effect a change in this compound ſubſtance : 
whereas when an animal or vegetable ſubſtance is immerſed in 


vinegar, a very heterogeneous mixture is formed, which, in length- 
of time, will be very apt to run into a ſort of fermentation, with 
an inteſtine motion among the minute particles, and this will bring 


on fome change in the texture of the ſubſtance, and every fer- 


mentation, when long continued, ends in putreſaction, which, 


indeed, is og © to be the laſt Aae of ennie. | 


3 the conjectures I hk offered on this ſubje be 


well or ill-founded is but of little conſequence ;' you may rely 


on the facts I have mentioned, and if you think they throw any 
light on your theory, you may, if you think proper, fubmit to 


the conſideration of the Royal n this paper as an appen- 
dix to your's. | 


| J am, Sir, 


Vour very humble ſervant, 


Dublin, 5 
April 2, 1794. HUGH HAMILTON. 
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EXTRACT from a PAPER on SURVEYING. ZBy 
8 THOMAS MEAGHER, near Palace Grene in the County. 
of Limerick. 


8 On a new Diviſion of the Compaſs for Land Surveying. 


T HE preſent diviſion of the compaſs into degrees, &c. 
originally intended for the convenience of the navigator, is 
not neceſſary for the land ſurveyor. To him a diviſion which 
would give by infpeftion the fine and cofine of the angle 


meaſured would, be of much greater importance. Such a divi- 


fion would preclude the neceſſity of having recourſe to a table 
of natural fines, and very often give the fine or coſine accu- 


rately in only two or three places of figures, which would be 


of confiderable uſe in facilitating the computation of great 
furyeys. This diviſion might be accomplithed with the ſame 
eaſe to the inſtrument-maker as the prefent one, and would in 


every caſe afford equal if not greater accuracy in the reſult. 
| Let 


1 3:6 ] 


LzT the periphery of the circle be divided into forty parts, 
or the quadrant into ten, and each of . theſe again into ten 


parts, in ſuch a manner that the ſines anſwering to the extre- 


mity of each diviſion may be , ot ,02 ,03 ,04 05 06, ,07 ,08 
og ,1,11,- &c. radius being unity. Let alſo the periphery. be 


divided in the ſame manner in a contrary direction. The 
principal diviſions may be numbered 1, 2, 3, 4. &c. but the 


ſub-divifions need not be numbered, leſt the numbers ſhould 
be confuſed. If the magnitude of the inſtrument admits it, 
each of theſe ſubdiviſions may be again ſubdivided by the eye 
into 5. Every compaſs uſed in ſurveying ought to be large 
enough to admit this, otherwiſe the neceſſary accuracy could 


not be attained, whether it be divided by the old muon or by 


* 


the one now (Propped 


* 


5 — . * . OI 2 ** | | 
HENCE it is evident chat by inſpection we can have the ſine 


Y 4, 


l 


and cofine of the bearing pointed out. by the . needle to three 
places of | figures, and near the end of the quadrant even 
to ſour, which will in every caſe give the area with as 


much or greater accuracy as the method by the common 


compaſs, It may be objected that the ſubdiviſions. to be per- 


formed or computed by the eye ought not to be equal; 


but, 


although they are not accurately ſo, yet they are ſo nearly 
equal, that no error will ariſe except for the ſines of arches 


near the end of the quadrant. Theſe ſubdiviſions, as they 
include large. arches, may be accurately ſubdivided with great 
eaſe by the inſtrument- maker; or inſlead of ſubdividing. theſe 
a ſmall table may be uſed for finding the fines of large or 
colines of ſmall arches; the tabular number to be entered 
with 
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with the cofine of the large, or fine of the ſmall arch. The 


ſubdiviſion between ,94 and 95 includes 19 44, and therefore 
from this to the end of the quadrant it will be better to 


| © have the ſubdiviſions accurately marked by the inſtrument- 


maker, or perhaps better ſtill to have a ſmall table for this 
8 

Tue annexed figure ſhews the diviſion propoſed; but only 
one of the principal diviſions is ſubdivided. The outer or 
upper edge of the ring is to be divided in one direction, and. 
the inner edge in the contrary one. | 
A CONSIDERABLE advantage ariſes in this method of dividing: 
the compaſs from the check which the two readings afford. 
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The COMPARATIVE AUTHENTICITY of TACITUS 
and SUETONIUS, illuftrated by the Queſtion, © Whether NERO 
« was the AUTHOR of the MEMORABLE CONFLA- 4 
„ GRATION at ROME?” By ARTHUR BROWNE, 


L. L. D. S. F. Z. C. D. and NM. R. I. A. | 


8 O much has been ſaid of the candour of Suetonius, and of Read ſune 8, 
his work being the moſt accurate narration extant of the lives . 
of the Emperors, that it is worth the pains to enquire how far 
theſe praiſes are due. Others are ſaid to have been actuated by 
hatred, or ſlaves to adulation; he is repreſented alone as fair 
and uninfluenced“. For my own part I ſo much differ from 
this opinion, that I have ever conſidered the rank allotted to 
Suetonius, in the ſcale of hiſtorical merit, as elevated much 
beyond his deſerts. I am not inclined to truſt either his can- 
dour or his accuracy, particularly when oppoſed to, or compared 

| EEE with 


* Sec the encomiums collected by Pitifcus, in the preface to his edition of 
Suetonius. 


1 N 


with his rival hiſtorian. We are accuſtomed, I know not how, 
at an early age, from cotemporary ſtudies, to unite the names 
of cotemporary hiſtorians, and from thence perhaps inſenſibly 
to infer a ſimilarity of excellence. The authors peruſed treat 
of the ſame facts, they are read at the ſame time, and the - 
mind is yet too young for accurate diſcrimination, May not 
ſuch aſſociations have had ſome effect with reſpect to Suetonius 
and Tacitus? But the exerciſe of maturer judgment readily ſepa- 
rates ſuch unions, and detects the apparent paralleliſm of objects, 
-- which, ſufficiently purſued, will be found in time infinitely to 
diverge. This judgment, however, is in many caſes never exer- 
ciſed at all. 


— a er” 


A PREMATURE peroſal of the claſſics often prevents a ſub- 
ſequent cool reviſal of their beauties and their merits, impels 
the man to conſider the ſubjects of the ſtudies of the boy as 
trifling and diſguſting, and indolently to acquieſce in firſt im- 
preſſions, rather than retrace ſteps which appeared unpleaſant 
becauſe in voluntary. But he who at maturer years is led by 
taſte or inclination to examine and compare the lights of antiquity, 
will be aſtoniſhed at their numerous detections of his errors 
firſt imbibed, and corrections of the implicit faith which. he has 
put in ſome of its oracles; and, perhaps no where will he find 
leſs reaſon for confidence than in the ſecretary of Adrian (for 
ſuch was Suetonius), however high his poſt or good his means of 
information. 


TE 


E 


THe title of this Eſſay indicates my intention to confine my 


obſervations to the comparative fidelity in narration of the 
celebrated writers therein mentioned, without touching on their 
other relative perfections or imperfections. The inftance which 
I have ſelected to illuſtrate this point (for abundance of them 
might be found *) may to ſome appear trifling; and it may be 


aſked, who, in the eighteenth century, can be intereſted in the 


queſtion, whether Rome, in the firſt, was burnt by the hand 
of her natural protector, or of what utility is the diſcuſſion 
which tends to waſh away one ſpot from the bloody garb of 
Nero? The objection ſhould not come from the theoretic lover 
of truth, never deſpiſing enquiry and diſcrimination ; nor will 
the expulſion of falſehood from hiſtory ever appear trifling to 
its practical admirers. The queſtion too is not totally uncon- 
nected. with the well-known controverſy in morals, on the 
exiſtence. of gratuitous malevolence, as any alleged motives for 
this ſuppoſed conduct of the tyrant are utterly unſatisfactory to 

E the 


Such as Suetonius affertion, that Tiberius aboliſhed the privilege of ſanctuary, 
when the contrary, which is aſſerted by Tacitus, is proved beyond a doubt, by coins 
ſubſequent to his reign; his making Germanicus conquer a king of Armenia, when 
Armenia had no king, and was not at war with Rome; his repreſentation of the 
character of Nero, in many reſpects differing from the traits given by Tacitus and 
others; his mentioning the loſs of an army in Afia, when from Tacitus it appears 
it was only the rumour of ſuch à loſs. Surely: theſe: variances would not have 
appeared trifling to Lipſius, who took ſuch pains to reconcile theſe authors, when 
differing in the point, Whether Agrippa Poſthumus was killed by a centurien or 
a tribune of the ſoidiers. Joſephus obſerves, that no man's character has been more 
miſrepreſented, from adulation on the one fide and prejudice on the other, than 
Nero's. 


6 
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the rational mind * : But its chief importance reſts on the grounds 
I have premiſed. If we detect an hiſtorian in any one inſtance, 
in a peremptory and dogmatical aſſertion of a diſputed, nay 
improbable charge, have we not cauſe to view his writings with 
general ſuſpicion, and ſcrutinize with jealous eye his accuracy 
or his candour? And we cannot ſelect a better example than 
that of a direct and unqualified allegation of a plain and ſimple 
fact, into which, if falſe, the writer could not from any cir- 
cumſtances be ſuppoſed to be innocently or ee be- 


trayed. 


SvETONIUS, then, directly and circumſtancially aſcribes the 
conflagration at Rome in the time of Nero to that deteſted 
Emperor, while Tacitus only ſays, forte an dolo Imperatoris in- 
certum. The authority of the former ſeems to have prevailed, 
and few traditions have been more ſtrongly believed, or ſayings 
more frequently applied, than © that Nero fiddled while Rome 
« was burning.” I apprehend therefore that the following argu- 
ments to the contrary will have at leaſt the recommendation of 
novelty, as the oppoſite opinion has never been hinted by any 
writer whom I have met, except the Abbe Millot, who annexes 
no reaſons for his doubts. 5 I. | . 


Tur 


* The defire of ſeeing the reſemblance of Trey in flames is too childiſh to be 
imputed even to the fantaſtical mind of Nero, and the deſign of burning a great city 
in order to improve and rebuild it, if indeed neceſſary, in the plenitude of his power, 
for ſuch object (while under our moderate government ſimilar improvement is 
without difficulty attained on valuing the houfes pulled down) does not ſeem t to de 


confirmed by his ſubſequent actions. - 


/ 
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Tu reader, who recollets the idle calumnies, which, upon 


a ſimilar occafion, were thrown out againſt a Prince of our own, 
Charles the Second, and the numberleſs inſinuations of oppoſite 
parties at that period, branding each other with the name of 
incendiaries, will not incautiouſly aſſent to the rumour bred by 
inflamed ' imaginations, aſcribing to malice the offspring of ac- 
cident. 


Woven has implicitly believed that Rome was burnt by 
Nero, will find, to his ſurpriſe, on the firſt peep into Tacitus, this. 
paſſage, Hoc tempore, Nero Antii agens, the paragraph which firſt 
indeed, by exciting my wonder, drew my attention to this ſub- 
jet. The man, who is depicted as fitting on a lofty tower of 
his palace, attuning to the harp the poet's numbers on the de- 
firuQion of Troy, in the midſt of the imperial city, with whoſe 
fires his eyes were feaſted, was not, at their commencement at 
teaſt; in Rome at all. This ſhould ſeem almoſt to terminate the 
- queſtion: but, no! the critic will fay, Antium was only ten 
miles from Rome, and the Emperor had ample time to arrive 
there long before the extinction of the flames; in fact he did ſo, 
when he found that the moſt vigorous orders which he had 
iſſued from Antium had no effect. Such orders he had iſſued, 
and it ſhews his alacrity in trying to have the fire extinguiſhed 
before his arrival. Let us ſee then how he acted after his 
arrival. During the very confuſion and terror of the conflagra- 
tion it may have been difficult to aſcertain the conduct of the 
Prince; and it is during that period that Suetonius charges him 
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with encouraging the flames and cheriſhing the incendiaries. 
Voices of men,” ſays he, © were heard, exclaiming that they 
* acted by orders from the Emperor, and emiſſaries from his very 
houſehold might have been apprehended in the act of ſpreading 

the flames.” That the Emperor ſhould have been abſurd enough 
to furniſh incendiaries with the authority of his name 1s incredible; | 
but let us remember that within three years paſt the deſtroyers 
of the caſtles of the nobility in France pleaded authority from 
that King whoſe throne they were on the point of. overturning. 
To theſe idle tales I oppoſe the acknowledged behaviour of Nets, 
after the extinction of the fire, When it. ſtands. unveiled by that 
cloud of confuſion and rumour which. always attends prefeat 
calamity. He opened. his gardens for the. ſufferers, he pitched 
tents for them; he laboured to, provide them with neeefſaries, 
he cheapened the price of corn; ſuch are the teſtimonies; ef 
Tacitus. On his previous abſence, on his ſubſequent conduct, 
J might perhaps then reſt his innocence; but it is en wy 
ſome other ſtrong mene to which Ino proceed. 
bas moit' eli 
- Fax W is charged with, 7 ka fire to the city, that he 
might enjoy the beauty of the ſight. It appears from Tacitus, 
that ſo far from coveting the ſpectacle, his fault was, indolent 
reluctance to move from Antium. He iſſued from thence the 
moſt, vigorous orders for extinguiſhing the flames, but he refuſed 
to ſtir till his own palace was on fire. It was in this ſituation 
that he muſt be ſuppoſed to have run up with his harp, im- 
mediately on his arrival, to the top of the tower of Macenas; 
à ſtation where he ſtood Aa very reaſonable chance of being broiled 
| for 
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for his pains. The ſuppoſition is too ludicrous to admit a doubt 
of its falſehood; and this being as confidently aſſerted as any 


circumſtance, muſt make us doubt of the truth of all the reſt. 
Let us combine, then, the abſence | of the Emperor from the 
capital when the fire began, his active orders before he left 
Antium, his unwillingneſs to leave it, the ſituation of the city 
on his arrival, and his behaviour after the conflagration, and ſee 
where we can find the leaſt probable trace of the tale of 


Suetonius. 


Tax ſpot where the fire broke out affords another very ſtrong 
argument of want of deſign; In Prædus Tigellini Æmilianis proru- 
perat, ſays Tacitus. He obſerves, indeed, that plus infamiæ in- 
cendium habuit, for that reaſon, that is, becauſe it was on the 
eſtate of Tigellinus ; but where were theſe Prædia? in the diſtrict 
called the Emiliana. Now this diſtrict was quite without the 
city, as any. one will find upon conſulting the plan of ancient 
Rome. Forum ædiſicia qui habitant extra Portam Frumentariam, aut 
in /Emilianis, ſays Varro, lib. iii. De re Ruſtica, What could 
have induced the Emperor, whoſe abilities do not ſeem to 
have been contemptible, to have adopted ſuch an extraordinary 
method of firing the city, by kindling the flame in its remoteſt 
ſuburbs? © He was accuſed,” ſays Tacitus, of having been 
« aQuated with a defire of founding a new city, and calling it by 
% his name.” Did he do ſo? And what prevented him? The 
conſequence did not follow, and the imputed means were abſurdly 
diſproportionate to the motive. | 


Vor. V. „„ THAT 
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Tua the fire in the Emiliana was accidental will become 
more than probable, when we find that it was a quarter where 
dangerous and entenſive conflagrations had happened before. It 
appears from Suetonius, in his account of the reign of Claudius, 
chap. 18. that one had obſtinately raged in this region during 
the life of that Prince: Ub: Emiliana pertinacius arderent. And 
it appears that it was of conſequence enough to call for the pre- 
ſence and inceſſant labour of the Emperor himſelf and his whole 
court : We may reaſonably conjecture, therefore, that it was a part 
of the ſuburbs, for ſome reaſon or other, perhaps by being the 
fite of hazardous manufactures, particularly expoſed and obnor- 
ious to theſe calamities. 


Ir is true that Tacitus, in another place, ſays, with a ſeeming 
contradiction, Initium in ea parte Circi ortum, que Palatino Cælioque 
Nontibus contigua eff; and Fleury, in his Eccleſiaſtical Hiſtory, 
founding the affertion on this paſſage, fays it broke out in ſome 
ſhops about the Circus, without taking notice of the other 
alleged ſite of its commencement. 


Tus commentators on Tacitus have endeavoured to reconcile 
the difference, and inſiſt that it broke out in two places, the Circus 
and the Emiliana. Now, as to the Circus, Tacitus himſelf ac- 
counts for its riſe and progreſs there, Ubi per tabernas, quibus id 
Mercimonium inerat quo flamma alitur captus ignis. The fire began 
in certain ſhops filled with inflammable materials, and naturally 
calculated to originate and diffuſe the flames. Where they could 
ſo. eaſily be accounted for, who would have ſeen, reflected by their 

light, 
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light, the deadly viſage of the tyrant, but thoſe whoſe horrors of 
his crimes and' terror of his wickedneſs raiſed on every occaſion 
the imperial phantom before their alarmed imaginations. Let 
us not fear that by deduQting this little burthen of guilt we ſhall 
leave too ſmall a portion of infamy to ſatiate reſentment and 
deter imitation. The bloody roll of Nero's crimes will ſcarcely 
appear diminiſhed by expunging this inferior title to abhorrence. 


Ir is an inferior circumſtance, yet not entirely unworthy of 
note, that the rumours which had reached the ears of the two 
hiſtorians, as to Nero's conduct, eſſentially varied. To the one 
he had been repreſented as going openly and publicly to the 
ſummit of Mæcenas's tower to ſing the fate of Troy, while to 
the other he was depicted as retiring into his private apartments 
(in domeſticam ſcenam), there ſecretly to enjoy the devaſtation of 
his groaning country. Uncertainty and contradiction are the 
ſiſters of unfounded report. 


From the account given us of this event by Tacitus, we find 
that the Emperor's object, in at length leaving Antium to go to 
Rome, was to ſave his palate. Now in this he did not ſucceed. 
The palace was deſtroyed, and yet he is afterwards accuſed of 
conſtructing a new palace of wonderful magnificence, out of the 
ruins of his country (Dur eff patriæ ruinis, ſays Tacitus); not 
without inſinuation that ſuch might have been partly the object 
of the antecedent devaſtation. There is nothing in his previous 
conduct to ſupport the ſuſpicion, for he was anxious to ſave his 
former reſidence, and to prevent the neceſſity of erecting a new 
one. 


(B 2) Tux 
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Tux anxiety of Nero to avoid the charge is utterly incompa- 
tible with the narration of Suetonius. Incendit urbem tam palam, 
ſays that hiſtorian, U? plerigue Conſulares, Cubicularios ejus, cum 
Mupa tadagque, in prediis ſuis deprehenſos nam attigerint. Is it cre- 
dible that he, who ſo much dreaded the imputatien, ſhould have 
committed the fact without diſguiſe. That he uſed, every exer- 
tion to avert the charge appears from Tacitus—by anxious and 
active care to expedite the rebuilding of the city—by princely 
largeſſes to the ſufferers—by ſupplications and atoning ſacrifices 
to the gods, he laboured to extricate himſelf from the infamy. 
It is true he was not ſucceſsful. Such was the odium againſt him. 
Non ope humana, non largitionibus principis, aut deum placamentis 
decedebat infamia. He then endeavoured to throw the ſuſpicion 
on the Chriſtians, ſince he found the world too prejudiced'to aſ- 
cribe the event to accident—with equal want of ſucceſs indeed. 
But all which I wiſh to infer is, that this extreme anxiety con- 
futes the notion of his raſh unguarded promotion of the cala- 
mity; and that he was particularly diſtreſſed at this rumour 
appears from his known character, which was, in general, to 
_ deſpiſe all rumours, Nihil patientius quam naledicta et convitia ho- 
minum tulit.—Suetonius, p. 258, | 


Tas extent of the power of prejudice againſt this miſerable 
Prince at this period cannot be more ſtrongly exemplified than 
in the murmurs which Tacitus mentions, occaſioned by his open- 
ing the city and widening the ſtreets, becauſe, as was alleged, 
the old narrow ſtreets and lofty houſes contributed exceedingly 

to 
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to the ſalubrity of Rome, by protecting the paſſenger from the 
heat of the ſun. I will even draw an argument from the viru- 
lence of Suetonius. He would not ſuffer, ſays that writer, 
« the bodies of the dead, who periſhed in the fire, to be burat 
66 by their friends, nor the ruins of the edifices to be removed by 
« the owners, but took the charge upon himſelf, for the fake of 
« plunder.” Whether thoſe who were burnt already required to 
be burnt again I know not; but does not the ill- nature of the re- 
mark proclaim the inclination of the author? Is it not more natural 
to ſuppoſe, that the fear of peſtilence, from the expoſition of bo- 
dies left to the random care of individuals, in a time of general 
diſtraction, required the interpoſition of government and the 
adoption of public regulations, to prevent the poſſibility of pri- 
vate negligence? And was it not right in the governing power of 
the ſtate to refuſe to truſt to the weakneſs or indolence of the 
ſubjeR, the office of removing rubbiſh and ruins, whoſe immenſe 
heaps forbad improvement and poſtponed renovation ? 


+ 


_ Taz truth is, when Suctonius wrote, invective againſt the race 
of Cæſar opened the way to honour and preferment. Abuſe of 
the Auguſtan family was the fathion of ſucceeding times, and the 
inſtrument of flattery with ſucceeding Emperors, With infinite 
caution, therefore, are we to admit the adulatory invective of the 
writers of the age of Trajan. The fidelity of hiſtory was made 
to bow to the etiquette of courts and the intereſts of hiſto- 


rians. 
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Tuts propenſity to blacken the Cæſars, received, f. in 2 parti- 
cular inſtance of Nero, additional height in later times from the 
enmity of the Chriſtians. His cruel perſecution of Chriſtianity, 
and his inordinate wickedneſs, in averting upon its votaries the 
calumny thrown. upon himſelf, with the ſignal martyrdoms of St. 
Peter and St. Paul, under his dominion, have ſtamped him with 
the moſt ſanguinary dye in the annals of religion. It was natural 
to ſurmiſe that the man who ſo unjuſtly accuſed. others, had not 
been unjuſtly accuſed himſelf. His innocence was ſuppoſed to 
include their crimination; and as the empire became Chriſtian, it 
became in a manner impious to doubt his guilt. ee # 


Ox whom does the authority of this legend reſt? As appears 
to me, on the authority of Suetonius alone, The careful peruſer 
of Tacitus will, I think, agree with me, that he did not believe 
the tale; he wrote before Suetonius, and poſſeſſed earlier and 
better channels of enquiry. Suetonius was ſecretary to Adrian, 
whoſe reign. was preceded by the death of Tacitus. The next 
author who mentions the charge with confidence is Dio. Caſſius, 
who lived in the reign of Alexander Severus, two hundred years 
after the event; no teſtimony can go beyond its firſt original; 
the tribe of ſervile copyers add not a jot of weight to the 
evidence. 


Avseitvs Victor, Eutropius, Marcus Aurelius Caſſiodorus 
and Jornandes, the only ſubſequent Latin writers who repeat the 
clamour, 


As is generally ſuppoſed. 


N 


clamour, merely echo the aſſertions of Suetonius and Dio. They 
could not be much better judges of the matter than we at this 
day, had they even taken the trouble to weigh the evidence. 
Aurelius Victor and Eutropius lived at a period three hundred 
years diſtant from the time of the conflagration, in the reigns of 
Julian and Valentinian; Caſſiodorus was conſul under Theodoric, 
and born in 476; and Jornandes, in Juſtinian's age, was ſecretary 
to a king of the Goths. As to the principal modern writers 
who aſſert and inſiſt on the fact, and particularly the eccleſiaſtical 
hiſtorians; Xiphilinus, Vitranius and Sulpicius, though they lived 
earlier than Fleury, who in the preſent century ſupports their 
opinion, their aſſertions can have no more weight than his, nor 
their knowledge of the facts be greater than ours. Xiphilinus: 
was the profeſſed abridger of Dio. Caſſius. Dio. repeated from 
Suetonius, and upon the foundation of Suetonius's authority 
the whole fabric muſt ultimately depend. If any thing has 
been added, it has probably been the work of exuberant imagina- 
tion, like that of Karholtus of Hamburgh, a modern eccleſiaſtical 
writer, who reprefents the Emperor at a banquet ſending forth 
troops of incendiaries, and ſitting to hear at intervals the trium- 
phant tale of their horrid exploits, a picture of which he could 
not have found the leaſt trait in any ancient hiſtorian. It re- 
mains only to obſerve, that Suetonius, the father of this tale, 
could not have been unwittingly deceived into this aſſertion. 


Thus have I endeavoured to ſcrutinize, in this inſtance, the 
accuracy and authenticity of Suetonius, which may be a clue 
to his general character as a writer, the only object perhaps which 

| | could 
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could have juſtified my calling the attention of this .revered 
aſſembly to a queſtion ſo remote, and ſeemingly ſo unintereſting. 


Always, as T have ſaid, has that hiſtorian appeared | to me to be 
over- rated; the indecency of his deſcriptions has been often con- 


demned, and it was well obſerved, that Suetonius wrote the 
lives of the Emperors with the ſame licentiouſneſs with which 
they lived. Were I to compare Suetonius with any writer of our 
own time, in point of credit due to his narration, I would 
ſcarcely ' aflign him a place ſuperior to Smollet's; I mean not 
with reſpet to compoſition, but as to authenticity and materials. 
Both of them ſeem to have compiled from the aus diurni, or 
| newſpapers of the day, and to merit equal authority with thoſe. 
crude and haſty chronicles. If the one has lived for eighteen 
centuries, while the other poſſibly may not for one, it has per- 
haps been owing to the charms of his compoſition, not to the 
uy of his hiſtory. 


, \ 
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Ip theſe canta ſhall in any degree tend to aſcertain the 
rank of this famed hiſtorian in the ſcale of / hiſtory, or rather by 
calling the attention of more accurate obſervers | to the | general. 
complection of his works, to induce them to aſcertain it, they. 
will have an importance which at this remote time they could 
not borrow from the ſubject itſelf. They may perhaps - alſo 
derive ſome additional claim to attention, from the circumſtance 
of a celebrated attack having been lately made by Mr. Whitaker 
of Mancheſter, on the authenticity of his rival hiſtorian, in a 
Compariſon between Tacitus and Gibbon. 


An ESSAY on the ORIGIN and NATURE of our IDEA 
of the SUBLIME: By the Reverend GEORGE MILLER, 


F. Z. C. D and M. R. J. A. 
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Loxncinvs 


Tus various opinions which have been entertained concerning Read july 


the origin and nature of our idea of the ſublime afford a ſtrong 
proof of the difficulty of penetrating into our own minds. We 
are not only urged to the inquiry by that ſcientific curioſity 
which prompts us to analyze our modes of thinking, but elegance 
of taſte conſpires to engage us in a reſearch which has for its 
object all that is great or elevated, and yet the origin and nature 
of the ſublime are ſtill ſubjects of controverſy. According to 
Longinus, the ſublime conſiſts in a proud elevation of mind; 
according to the ingenious author of the Philoſophical Inquiry into 
the Origin of our Ideas of the Sublime and Beautiful, it conſiſts 
in terror; Doctor Prieſtly places it in an awful ſtillneſs; and Lord 
Kaims derives it from the magnitude or elevation of viſible 
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objects, and from whatever cauſes an agreeable emotion reſembling 
thoſe which are excited by great or elevated objects of ſight. 
Doctor Blair profeſſes himſelf inclined to think that mighty force 
or power, whether accompanied with terror or not, whether 
employed in protecting or alarming us, has a better title than any 
thing that had yet been mentioned to be the fundamental quality 
of the ſublime, but does not inſiſt upon it as ſufficient to found 
a general theory. This controverſy about the principle of the 
ſublime has naturally extended to its application, and we ſee the 
ſame paſſages applauded for this quality by ſome critics and 
rejected as deſtitute of it by others. Longinus quotes as ſublime 
the Ode of Sappho, which Lord Kaims, whilſt he admits it to 
be beautiful, excludes from the claſs of ſublimity. The cele- 
brated deſcription of the creation of light, which has been pro- 
duced by the great critic of antiquity as an illuſtrious inſtance 
of the ſublime, has not had a better fate. A French critic has 
diſputed his judgment, and Lord Kaims thinks that the opinion 
of the latter may be defended as the more ſolid, though he 
acknowledges that the mind is affected by it with a momentary 
emotion of ſublimity. The principles of taſte are indeed fixed 
in our nature, and whatever correſponds to them muſt pleaſe, 
though we ſhould not be able to aſſign its proper claſs. However, 
to diſcriminate thoſe claſſes from each other, whilſt it furniſhes 
an elegant amuſement, appears to conduce to a refinement of our 
apprehenſion of their reſpective qualities. 


PexHars it would not be difficult to account for the variety of 


ſentiment on this ſubject. Some peculiar bias may poſſibly be 
| diſcovered 
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diſcovered to have operated on each writer, and have cauſed him 
to deviate from the opinions of the reſt. The love of ſyſtem 
appears to have narrowed the view of the philoſophical enquirer. 
He wiſhed to ſimplify the principle of ſublimity, and perceiving 
that ſome terrible objects were highly ſublime, he concluded that 
terror was that principle. T he ſame diſpoſition ſeems to have 
operated, though in a different manner, on Lord Kaims. Anxious 
to unite in one elegant ſyſtem the principles of taſte and morality, 
and to diſcover in every part of our nature a new ſource of 
happineſs, he was led to pronounce that no diſagreeable paſſion 
could produce the ſublime; and to diſtinguiſh it from beauty, 
the other ſpecies of agreeableneſs, only by a ſingle circumſtance, 
that of greatneſs. Doctor Prieſtley, with the cool obſervation of 
a metaphyſician, conſiders merely the degree of exerciſe which 
great objects give to our faculties: and Longinus, in the ardour 
of literary compoſition, attending only to the tranſport which a 
writer experiences when a noble idea preſents itſelf to his view, 
has deſcribed the ſublime by ſaying, that the mind is elevated 
« by it, and ſo ſenſibly affected as to ſwell in tranſport and 
« inward pride, as if what is only heard or read were its own 
« invention.” A deſire of reconciling the various ſyſtems of 
former writers, ſuggeſted to Doctor Blair the conjecture, that 
power was the fundamental quality, but he himſelf doubted of 
its ſufficiency. Theſe opinions I propoſe to conſider, and perhaps 
the reſult may be a ſyſtem which, though leſs ſimple, ſhall have 
the advantage, to uſe the language of philoſophy, of explaining - 
all the phznomens. | 
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Docrok BrArx has obſerved that Longinus has frequently uſed 
the word ſublime to ſignify any remarkable and diſtioguiſhing | 
excellence of compoſition. In his. celebrated treatiſe, accordingly, 
we find that he has. quoted paſſages of great beauty and ſome of 
true ſublimity, but it gives us no aſſiſtance in the diſcovery of 
diſcriminating principles. This. inaccuracy appears to have ariſen, 
as I have already mentioned, from the motive which induced the 
author to compoſe it. He tells his friend Poſthumius that the 
treatiſe of a preceding writer was deficient with regard to that 
which appeared to him the more important part of a treatiſe on 
the ſubject of any art, the method by which {kill in that art 
might be acquired. This deficiency he undertakes to ſupply, and 
propoſing to give practical precepts of compoſition, he enters into 
the feelings of a writer. In this view he ſees the mind animated 
by the conſciouſneſs of vivid conceptions, and not conſidering 
that conceptions of very different kinds might give the mind oc- 
caſion to triumph in the conſciouſneſs of its own powers, he 
defines the ſublime” by its analogy to that flattering ſenſation. 
But though we cannot learn from Longinus the nature of the 
ſublime, as diſtinguiſhed from other ſpecies of compoſition, it 
would not be difficult to illuſtrate it by emmnles from * wri- 
tings. 


Tas author of the . philoſophical enquiry has not been thus 
deficient in preciſion. According to him terror- is the ruling 
principle of the ſublime. That terror is in many caſes, a conſti- 
tuent principle I am not. diſpoſed to deny; but I conceive that 
there is not any claſs of ſublime objects which may not ſyggeſt 
the emotion of grandeur independently of terror, and that there 
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1 
is one claſs whoſe grandeur, in ſome caſes, conſiſts in its abſence. 
In the noble deſcription of a firm and intrepid mind, which the 
patriotiſm of Horace has given us, every circumſtance of terror is 
indeed introduced, but only for the purpoſe of more conſpicu- 
ouſly diſplaying unſhaken magnanimity. To ſay that terror is 
the principle of. the ſublimity of this deſcription which exhibits 
to. us a mind unmoved by the menaces of a mob or a tyrant, 
by the violence of natural cauſes. and even by the power of the 
Divinity, would, in my opinion, be to ſtrain in ſupport of an 
hypotheſis. Conceive thoſe circumſtances of terror to have their 
effec, and the capital object in the picture, the moral ſublimity 
of a great mind, is annihilated. Beſides ſuch inſtances, in which 
the abſence of terror appears to conſtitute the ſublime, there are 
others which have no apparent connection with terror, as the 
view of a ſpacious plain or of the ſtarry heaven; and in many 
painful and terrible objects, as Doctor Blair has obſerved, there 
is no ſort of grandeur. 


Tr emotion of terror, which this author conſiders as the ruling 
principle of the ſublime, is, by Doctor Prieſtley, wholly excluded. 
„The pure ſublime,” according to him, „ tends to fix the atten- 
tion and to keep the mind in a kind of awful ftilineſs, whereas 
„it is the nature of every ſpecies: of the pathetic to throw it 
into an agitation” In this he appears to me to have com- 
mitted an error ſimilar to that of the writer whom I have laſt 
conſidered, by extending to the ſublime in general that diſpoſition 
of mind with which ſome ſublime objects are contemplated. I 
do not diſpute the ſublimity which he attributes to Young's 
deſcription of night, but I think that caſes might be mentioned 

| 1 


e 


in which the mind has a ſtrong perception of ſublimity, whoſe 
direct operation is to agitate in a conſiderable degree the affections. 
In proof of this obſervation I will venture to mention one of 
his own inſtances of the ſublime. When Ajax (for Doctor Prieſtley 
has by miſtake attributed the prayer to Diomede) prays that 
Jupiter would give him day and then deſtroy him, the object 
preſented to the mind does not ſeem fitted to fink it into an 
awful flillneſs ; on the contrary, it is animated by a ſympathetic 
heroiſm. I will mention another inſtance of moral ſublimity, 
which may perhaps more fully illuſtrate the obſervation. When 
Mr. Burke, in the glowing colours of his eloquence, paints to us 
the circumnavigation of charity, when he contraſts the ordinary 
purſuits of travellers with the conduct of him who deſcended into 
dungeons to take the ſcale of human miſery ; I do not think that 
the effect of this ſublime image of active benevolence is an awful 
fiilneſs. The better principles of our nature triumph in the view, 
and we balance our ſorrow for the follies and vices of mankind 
by our exulting admiration of the philanthropy of a Howard. 
Doctor Prieſtley has, in confirmation of his opinion, obſerved 
that deep and ſlow notes in muſic bear a nearer relation to 
“the ſublime than ſhrill and quick ſounds.” Perhaps the moſt 
ſublime effect which muſic is capable of producing, is produced 
by ſlow and ſolemn notes; but I think it cannot be denied that 
there is much grandeur and elevation in the tumultuary parts 
of the choruſes ' of Handel, and ſome of my friends of muſical 
ſkill, whom I have conſulted, agree that the effect of what is 
conſidered as ſublime in it is not in almoſt any caſe an awful 
Gillneſs. | 
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Loxd Kaims appears to me to have adopted the true princi- 
ple of inveſtigation, though, as I have already obſerved, a love 
of ſyſtem prevented him from tracing all its conſequences. He 
defines figurative ſublimity by the reſemblance of the emotion 
which it excites, to that which is cauſed by the grandeur or eleva- 
tion of viſible objects. In this he appears to have followed na- 
ture, for he is ſupported by the analogy of language ; and had 
he conſidered the different emotions which great and elevated 
viſible objects occaſion in different circumſtances, this eſſay ſhould 
not have been written ; but he has attended only to the chearful 
emotion of ſublimity. A huge impending rock Lord Kaims 
muſt have admitted to be poſſeſſed both of grandeur and eleva- 
tion, and yet I apprehend that the view of ſuch an object de- 
rives much of its effect from its influence in ſinking the mind of 
the ſpectator. A gothic church is mentioned by him as an in- 
ſtance of the ſublime amongſt the works of art, and ſurely the 
gloomy depreflion which is occaſioned by its darkneſs viſible is 
not a diminution of its grandeur. Had Lord Kaims conſidered 
this difference amongſt the emotions which ſublime viſible ob- 
jets excite, he would not I think have given up to Huet the 
judgment of Longinus. The mind does indeed “ ſink down 
« into humility and veneration for a being ſo far exalted above 
« groveling mortals,” but the ſublime object preſented in this 
magnificent deſcription of creation is not the haman mind. The 
all-powerful Creator is the objet, and the mind of a Newton 
cannot contemplate him without humiliation. -. 


IT remains that I ſhould make ſome remarks on the conjec- 
ture of Doctor Blair. He tells us that after the review which 
he 
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he had taken, there did not occur to him any ſublime object, into 
the idea of which power, ſtrength and force either enter not 
directly or are not at leaſt intimately aſſociated with the idea, by 
leading our thoughts to ſome aſtoniſhing- power, as concerned 
in the production of the objea. The reflecting mind of Doctor 
Blair may be led by the conſideration of each of the objects 
which he has mentioned to the contemplation of power, but I 
apprehend that in ſome of thoſe caſes the ſublimity of the ob- 
ject may be perceived without any ſuch reflection. The view of 
an extended plain may expand with admiration the mind of him 
who does not think of the power that formed it; and endleſs 
numbers, which Doctor Blair conſiders as filling the mind with 
great ideas, do not neceſſarily lead us to a _metaphyſi cal view of 
the powers of the underſtanding by which the modes of num- 
ber are combined. With regard to the moral or ſentimental 
ſublime, Doctor Blair would ſay, that we are affected by - the 
energy of character which we obſerve in our fellow-creatures ; but 
I am inclined to think that the ordinary conſideration of ſuch 
examples of mental ſuperiority reaches no farther than a moral 
approbation of what is eſteemed worthy of the dignity of our 


nature. 


Suck are the accounts which have hitherto been given of the 
origin and nature of the ſublime. That of Longinus gives us no 
aſſiſtance, but each of the others, though imperfect, appears to be 
founded in nature. I agree ſo far with the author of the philo- 
ſophical enquiry as to think that in ſome caſes terror may heigh- 
ten our perception of fublimity. I ſo far agree with Doctor 
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Prieſtley as to. admit that in ſome caſes the effe of the ſublime 
is to keep the mind in a kind of awful flillneſs, and that extreme 
agitation is inconſiſtent with it. With Lord Kaims, I think that 
the true method of inveſtigating its principle is to trace the ana- 
logy between the effects of viſible and mental objects; and with 
Doctor Blair, I am of opinion that mighty force or power is fre- 
quently a cauſe of the ſublime, though in ſome caſes the conſi- 
deration of it appears to be rather a philoſophical inference than 
a part of the ſenſation. If it be true that theſe ſeveral ſyſtems 
have a foundation in nature, and the examples adduced by their 
reſpective authors appear ſufficiently to warrant the opinion, a 
conſiſtent ſcheme which ſhould reconcile them with each other 
would have ſome pretenſion to be conſidered as giving a true ac- 
count of the ſublime. | 


I Have already obſerved that Lord Kaims appears to have 
adopted the true method of inveſtigating the principle of the 
ſublime. In every language the name of that emotion, by what- 
ſoever object it may have been excited, has been derived from the 
magnitude or elevation of viſible objects. His view of viſible 
ſublimity appears however to have been confined. He deſcribes 
the emotion excited by it as extremely pleaſant, though diſtin- 
guiſhed from that occaſioned by beauty in being rather ſerious 
than gay, and conſiders the qualities that contribute to beauty as 
eſſential to it. It is, according to his idea, beauty on a larger 
ſcale. From this idea he has however departed in the example of 
figurative ſublimity, which he has taken from Offian. In the con- 
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flict of Lochlin and Innisfail, in the troubled ocean and the thunder- 
ing heaven, to whoſe noiſe that of the battle is compared, we 


ſhall in vain look. for order, regularity or proportion. There is 
much ſublimity in the deſcription, but no beauty. Let us con- 
ſider great or elevated viſible objects as exciting different emo- 
tions, as raiſing or depreſſing the mind; let us combine the 
ſtormy grandeur of the tky and ocean with the regular magnifi- 
cence which in framing his ſyſtem Lord Kaims appears to have 
excluſively conſidered, and I imagine that we ſhall have a baſis ; 
| fufficiently broad for the ſtructure of figurative ſublimity, 


THERE appear to me to be three claſſes of ſublime objects 
external ſenſible objects, thoſe that excite the emotion which 
Doctor Blair has called the- moral or ſentimental ſublime, and ſu- 
perior beings. I have called the firſt claſs that of external ſenſible 
rather than that of viſible objects, that I might include within 
it the ſublime of ſound. The burſt of thunder or of cannon, 
« the roaring of winds, the ſhouting of multitudes, the ſound of 
« yaſt cataracts of water,” are all, as Doctor Blair has obſerved, 
« jnconteſtibly grand objeQs ;” and they appear to me to excite 
emotions ſimilar to thoſe with which we are affected by the mag- 
nitude or elevation of objects of ſight. The latter have been 
already in ſome meaſure conſidered. It has I think appeared that 
the emotions excited by them are not all of the ſame kind. 
The ſtarry firmament, and the tempeſtuous ſky illuminated only 
by the blaze of lightning, are both ſublime, but ſurely the emo- 
tions with which rat are” beheld are different. The pious 
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admiration of the Great Author of the Univerſe with which the 
view of the former inſpires us, is not the diſpoſition with which 
we behold the thought-executing fires of the latter. In the awful 
ſublime of nature terror then may have place; but that terror, if 
very great, will be deſtructive of the ſublime, by withdrawing 
our attention from the object. An example will beſt illuſtrate 
this variety of our emotions. The unbounded view of a calm 
ſea will fill the mind with the pleaſing emotion of the ſublime. 
If the ſea be agitated by a violent ſtorm, whilſt the ſpectator is 
ſecurely placed on a promontory, the emotion of ſublimity will, 
I think, be increaſed by the idea of irreſiſtible force which its 
agitation will ſuggeſt; but as that force is exhibited to us in 
circumſtances of danger to thoſe who ſhould be expoſed to it, 
the emotion will now become of the more awful kind. If the 
ſpectator behold a ſhip in thoſe circumſtances of danger, his terror 
will become much more lively, but his ſympathy with the un- 
fortunate ſufferers will no longer permit him to contemplate the 
wild magnificence of the ocean. If he is himſelf in danger, his 
attention is ſtill more effectually withdrawn from it and directed 
to one ſingle object, the means of eſcaping. It appears then 
that the ſublime of nature may be heightened by terror, ſo far 
as that terror does not prevent us from attending to the whole 
of the great object which inſpires it. This does not confine 
within ſuch narrow limits the fublime of deſcription as that of 
nature. The affections are principles deſigned for action, and 
mere deſcription will not ſo eaſily excite them to a degree in- 
conſiſtent with that ſelf- poſſeſſion which is requiſite to the per- 
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ception of the ſublime. As the emotions excited by the ſublimity 
of viſible objects are of different kinds, the qualities which ex- 
cite them muſt be different. Greatneſs or elevation are the general 
characteriſtics, which, to produce emotions of the chearful kind, 
muſt be accompanied by ſome degree of thoſe qualities which 
conſtitute beauty, as regularity, proportion, order and colour. 
To excite ſenſations of awful apprehenſion muſt be attended by 
circumſtances which indicate mighty power, or which tend to 
alarm the mind, as darkneſs, ſolitude and filence. The regula- 
rity which is required in the former caſe muſt however not be 
very exact. In things which are ſtrictly regular, Doctor Blair 
has obſerved, we feel ourſelves confined, and there is no room 
for the mind's exerting] any great effort.” 


To this claſs of fublime objects I muſt annex the ideas of 
number and duration, though not objects of ſenſe. They evi- 
dently excite emotions ſimilar to that produced by the contem- 
plation of wide-extended ſpace. Belonging to all kinds of beings, 
and yet containing in them nothing of intelligence, they appear 
to be. moſt properly claſſed with the inanimate objects of nature. 

Perhaps. the whole might be included in the general deſcription of 
inanimate or unintell;gent ſublime objects. 


Taz ſecond claſs has been defined by Doctor Blair, as « ar iſing 
„ from certain exertions of the human mind, from certain af- 
fections and actions of our fellow- creatures. Theſe,” he has 


obſerved, produce an effect extremely ſimilar to what is pro- 
« duced 
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« duced by the view of grand objects in nature, filling the mind 
with admiration and elevating it above itſelf” From this 
claſs terror appears to me to be excluded. The affections and 
actions which it comprizes are not thoſe of a mind alarmed by 
apprehenſion, nor are they fitted to excite ſentiments of fear. 
An heroic diſregard of danger, a cool and firm preſence of mind 
in difficult and embarraſſing circumſtances, a diſintereſted and 
expanded benevolence, with a ſtrong ſenſe of every generous 
feeling, and a principle of virtue ſuperior to the opinions of 
weak and corrupt men, and to the inordinate propenſities of our 
nature, are the moral qualities which form the ſublime of human 
character. To theſe perhaps ſhould be added thoſe. qualities 
which are conſidered as belonging to the imagination or under- 
ſtanding. Shakeſpeare's deſcription of poetic fancy will, I think, 
juſtify its admiſſion, and the character of ſublimity will ſcarcely 
be denied to the intellectual powers of Newton. When I fay 
that terror is excluded from this claſs, I would' be underſtood to 
ſpeak only with reference to a manly mind. Habitual ſervility 
may poſſibly efface the recollection of the common nature of the 
ſpecies, and cauſe a man to look up to his fellow-man with ſen- 
timents of awful ſubmiſſion; but he who poſſeſſes a manly 
mind will ſeparate the conſideration of the individual from that 
of his ſtation, and whilſt he will ſhew for the latter that deference 
which the well-being of ſociety requires, he will feel for the 
former no other ſentiments of reſpe&t than thoſe which are due 
to qualities which exalt and adorn the character of man. Sub- 
lime objects of this claſs inſpire us with more elevated emotions 
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than thoſe of inanimate nature. In the Ode of Horace, to which 
I have already alluded, we ſee every circumſtance of political and 
natural terror, and even the wrath of ſuch a Deity as Paganiſm 
could form, introduced merely as ſubordinate to the diſplay of 
the firm intrepidity of the .juſt man. We are not fo much 
affected by the great image of a broken world as by that of him 
who receives the ſhock undaunted. 


Tas laſt and higheſt claſs of ſublime objects comprehends 
ſuperior beings, and more eſpecially the Supreme Being. This, like 
the firſt, includes objects which excite emotions of different kinds. 
Superior beings may excite in us emotions of ſublimity, either by 
circumſtances of terror, or by a diſplay of unwearied goodneſs 
employed in the protection of mortal weakneſs. As an example 
of the ſublime of this kind, diveſted of all terror, I will refer 
to the morning hymn of our firſt anceſtors, in which with holy 
rapture they, addreſs the Parent of Good, and call on all nature 
to join in his praiſe. Doctor Blair has quoted from the Prophet 
Habakkuk a deſcription of the appearance of God, heightened 
by every circumſtance of terror: © He ſtood and meaſured the 
* earth; he beheld and drove aſunder the nations; the everlaſt- 
ing mountains were ſcattered; the perpetual hills did bow; 
„his ways are everlaſting. The mountains ſaw thee and they 
«+ trembled ; the overflowing of he water paſſed by; the deep 
« uttered his voice and lifted up his hands on high.” The ſame 
qualities, which have been already mentioned in treating of the 


other claſſes, muſt furniſh us with our beſt conceptions of ſuperior 
beings. 


E I 
beings. They can be exhibited to us only by a diſplay of moral 
and intellectual perfection, or by the gracious or terrible effects of 
their power. 


I nave now conſidered the different ſyſtems which have been 
propoſed with regard to the emotion excited by ſublime objects, 
and having pointed out in what reſpect each was imperfeR, have 
followed to its whole - extent the method propoſed by Lord 
Kaims, and have, hope, ſupplied the deficiency of thoſe ſyſtems. 
The general error appears to me to have been a ſuppoſition of 
a ſimplicity in the emotion. The emotion is indeed always of 
a grave kind, but with ſome variation. I have endeavoured to 
ſhew that, though the fublime of human character excites. only 
an admiration for the great or good qualities of our nature, yet 
the ſublimity of viſible objects, as well as that of ſuperior beings, 
may be perceived ſometimes with an awful apprehenſion occa- 
ſioned by circumſtances of terror, ſometimes with a chearful 
expanſion of the mind filled by the union of beauty and greatneſs. 
If this reaſoning be admitted, it will enable us to determine in 
what reſpects the pathetic is connected with the ſublime, and to 
form a judgment concerning the nature of the merit of thoſe 
admired paſſages whoſe pretenſions to the claſs of ſublimity have 


been diſputed. 


Wirz regard to the connection of the pathethic and the ſub- 
lime, two different inquiries may be propoſed; the one of which. 


is, whether the effects produced by them are of the ſame kind; 
; the 
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the other, whether a repreſentation of paſſion can form a ſublime 
object. 


Is anſwer to the former I would obſerve, that the ſublime 
operates directly on the affections, and therefore muſt be con- 
ſidered as producing effects of the ſame kind with thoſe which 
are produced by the pathetic. Admiration and terror are the 
effects of the ſublime. Doctor Prieſtley does indeed profeſs to 
exclude from them every kind of agitation; but I ſuppoſe this 
term not to be uſed in its ſtricteſt application, for he has derived 
the ſublimity which he attributes to the ideas of wealth, honour 
and power from thoſe circumſtances which enable them to fill 
and charm the ſoul. It has indeed been cuſtomary to ſpeak of 
the emotion of ſublimity, and Lord Kaims has diſtinguiſhed 
emotion from paſſion : * An internal emotion or agitation of the 
% mind,” he ſays, © when it paſſeth away without deſire, is deno- 
« minated an emotion ; when deſire follows, the motion or agi- 
« tation is denominated a paſſion.” This diſtinction may be of 
importance to a moraliſt, but cannot be of any in the preſent 
enquiry. Emotion and paſſion, according to the examples by 
which Lord Kaims illuſtrates his diſtinQion, differ only in degree, 
and the preſent queſtion is about the kind and not about the 
degree of the impreſſion made by a ſublime object; but this 
diſtinction may be admitted, and yet the ſublime and the pa- 
thetic be conſidered as producing effects of the ſame kind. The 
emotion excited by the ſublime of eloquence is frequently of an 
active kind. The celebrated oath of Demoſthenes, by which he 
deified thoſe ancient patriots who had fallen in the plain of 
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Marathon probably contributed not a little to his acquittal. We 
may, I think, venture to ſay that this image of heroic fortitude 
had no ſmall ſhare in cauſing that decree by which the Athenians 
refuſed to condemn the friend of Grecian liberty for the unfor- 
tunate iſſue of his counſels. The emotion of ſublimity muſt 
then be allowed ſometimes to be attended by deſire operating 
on the will, and there cannot be any reaſon for conſidering that 
emotion in any caſe as entirely diſtin from the effect of the 
pathetic, which will not equally affect what is acknowledged to 
belong to the latter. The emotion produced by the pathos of 
dramatic diſtreſs is not often ſo ſtrong as to inſpire an active 
wiſh of relieving the unfortunate hero or heroine; and all agree 
in ſaying, that tragedies repreſenting thoſe ſufferings with which 
we ſo inaQively ſympathize are yet pathetic. The emotions then 
both of the ſublime and the pathetic are ſometimes of an active 
and ſometimes of an inactive kind: There can be no reaſon 
for diſtinguiſhing them from each other in this reſpect; and if 
the ſublime be conſidered as deeply intereſting us, and therefore 
in a greater or leſs degree agitating the mind, it cannot be im- 
proper to regard it as a part of that general claſs which includes 
all the cauſes of agitation. The diviſion of the claſſes of ſublime 
objects will enable us to determine which are the emotions 
attendant on the perception of ſublimity. The deſcription or 
conception of ſuperior beings may, as in the examples already 
given, be attended by reverential love and gratitude, or by terror. 
The ſublime of human character produces emotions of love and 
reſpet by a diſplay of all the nobler qualities of our nature; 
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and ad miration or terror is the nen made + by natural ſab- 
limity. _ 96:3 118 ne 1 


Tas other queſtion concerning the repreſentation of paſſion 
we ſhall alſo be enabled to determine by. the principles already 
ſtated. The claſs of moral ſublimity has been deſcribed ; as 
comprehending whatever is conſidered as ennobling the human 
charaQer, the ſuperior energy of intellectual or moral qualities. 
The agitation of paſſion may indeed give occaſion to the exer- 
tion of that mental vigour which ſtruggles to ſubdue it, or to 
the diſplay of that elevation of mind to which it ſuggeſts ſplendid. 
and glowing images of great objects, but it does not appear that 
the tumult of paſſion is itſelf the object of our admiration. 
Doctor Stack, in an eſſay publiſhed in the Tranſactions of the 
Academy, has obſerved, that ſome of thoſe. paſſages which exhibit 
the agitations of the reſolute character of Othello may be called 
ſublime, and I agree with him in the obſervation, whilſt.I differ 
from him in the principle; they are ſublime, not becauſe they 
are paſſionate, but becauſe they evinge the habitual. heroiſm of 
Othello. When be wiſhes to brave the utmoſt violence of Norms, 
if after every tempeſt come ſuch calms, the ſublimity of his cha- 
racer does not conſiſt in the warmth, of his love, which might be 
felt as much by a feebler nature, but in the magnanimity, which 
proves his attachment by the dangers for which he would con- 
ſider ſuch a meeting as an adequate reward, In the ſame 
manner, his farewell to thoſe great objects which had once 
employed his thoughts is indeed ſublime, becauſe it exhibits 
to us a great mind, even when ſinking under the attacks of 
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paſſion, ſtill recurring to the magnificent circumſtances of its 
former purſuits. In the ſpeech in which he deliberates about 
the admiſſion. of Emilia, there is much paſſion, and yet little 
ſublimity. The perplexed agitation of his mind, in the ſormer 


part, gives me no ſenſation which deſerves that name; but, in 
the latter part, the greatneſs of his mind makes him think that 
all nature ſhould ſympathize with the horror of the ſcene. 
It appears then, I think, that the grandeur of thoſe paſſages 
conſiſts in the general elevation of Othello's mind, and not in 
the violence of the paſſion under which he is repreſented as 
labouring. The emotions of love and jealouſy are not more 
ſtrongly drawn by Shakeſpeare than by Sappho, but in the cha- 
racter of Othello they are repreſented as operating on a generous 
and heroic mind; and though we deny the praiſe of ſublimity 
to unreſiſting weakneſs; however violently agitated, we view 
with admiration the ſtruggles of magnanimity. That it is not 
the paſſion, but the magnanimity which ſtruggles againſt it, that 
gives us the idea of ſublimity, may perhaps receive a further 
confirmation, if we confider the ſoliloquy of Othello when he 
is preparing for the murder of his wife. The generoſity of his 
mind had been ſubdued, and he no longer endeavours to repreſs 
the attacks of paſſion: love and jealouſy have entire dominion 
over him; and, as Lord Kaims has obſerved, every thing is 
done to reconcile the two oppoſi te paſſions; he is reſol ved to 
put her to death, but he will not ſhed her blood, nor ſo much 
as ruffle her ſkin. Nothing can be more natural or more pa- 
thetic, but ſurely this is not ſublime. The concluſions which 
t would infer from theſe obſervations are, that where the cha- 
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racter is too feeble to wake any ſtruggle, as in the Ode of Ape 
or where the ſtruggle of a generous mind has ceaſed, and the 
conflict of paſſion alone remains, as in the ſoliloquy of Othello, i 
the expreſſion of the paſſions does not produce the emotion of 
the ſublime, and that it only contributes oY. to _ elect 
* exciting a _ of. mental vigor. 
2 Lond KAfus, conformably to his notion of the ſublime, has 
| obſerved that no diſagreeable paſſion can produce it, and has pro- 
poſed the ſoliloquy of Antony wailing over the body of Czfar, 
as a teſt by which it ſhould be determined with regard to the 
paſſion of revenge. Doctor Stack, on the other hand, has de- 
clared that he eſteems moſt parts of this paſſage truly ſublime. + 
In this, as in the inſtances already mentioned, I agree with Doctor 
Stack in opinion, that the paſſage is ſublime, but its ſublimity 
0 conſifts in diſplaying the generous elevation. of the mind of 
| Antony. It may perhaps be thought that elevation of mind is 
without reaſon aſcribed to him whoſe. thirſt of power induced 
him artfully to ſlimulate the people againſt the conſpirators, . and 
afterwards to ſacrifice his uncle to the reſentment of Odavius, | 
whoſe cruel vengeance prompted him to exult over the bloody 
head and hands of Cicero, and whoſe ſenſuality beguiked him to 
the very heart of Io off ; but the character of Antony was not uni- 
form. Brave and generous by nature, but corrupted by his early 
n : his faults in him ſeemed as the ſpots of heaven, more 
fem by night's Blackneſs. When his paſſions, which habitual in- 
dulgence had” rendered ungovernable, did not der his Hirit exert 
their fall” ſupremacy, he was noble and humane. The pure 3 
Lo eval of Brutus received from: him its deſerved eulogium, 


and 


T1 

and his generoſity overpowered the mind of Enobarbus, who had 
deſerted him in his laſt diſtreſs. His taints and honours waged 
equal with him. Such is the character of Antony, as Shakeſpeare 
has taken it from the impartial account of Plutarch, and not 
from the exaſperated eloquence of Cicero. In this ſoliloquy he 
pours forth the genuine ſentiments of his heart. His affectionate 
attachment to Cæſar ſuggeſts to him an animated and ftrong 
conception of the calamities which ſhould overwhelm his coun- 
try; of that domeſtic fury and fierce civil firife which ſhould 
cumber all the parts of Italy. In the latter part of the ſpeech 
there is indeed. preſented to us à direct picture of revenge. It 
muſt however be obſerved that Ca/ar's ſpirit, with Ate by his fade, 
come hot front hell, does not exhibit to us human paſſions. Thus 
repreſented we regard him as a ſuperior being; and though the 
vengeance of a mortal could not give us an elevated idea of his 
character, we may bow with reverential awe before the terrors 
of a deſtroying Angel. At the ſame time I will alſo admit, with 
Doctor Stack, that amongſt thoſe with whom revenge 17 virtue, it 
is a direct object of ſublime conception. Junius tells us that an 
infult wert the mind in its own opinion, and forces it to recover 
its level by revenge. To thoſe who think with the acrimony of 
that elegant writer, the ſpirit of vengeance is an exaltation of 
the human character, and therefore, without any variation in the 
principle, muſt, to their vitiated minds, give impreſſions of moral 
ſublimity. | 


Tars eſſay, on the Origin and Nature of our Idea of the Sub- 
lime, has been reduced, as nearly as poſſible, to the ſtrictneſs of 
- philoſophical reaſoning. The opinions of different writers have 
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been examined, and their inſufficiency pointed out by examples, 
which may be confidered as what philoſophers call eberimenta 
erucis ; experiments of that deciſive kind whoſe reſult not only 
correſponds to the cauſe aſſigned, but proves that ſome other 
cauſe before aſſigned is not adequate to the explication of the 
effect. Each of theſe opinions however, though ſingly inſuffi- 
cient, appears, from the inſtances alleged by its author, to have 
been founded in nature, and therefore, by a kind of induction, 
they have been collected into one ſyſtem, which has, in the laſt 
place, been applied to the ſolution of more doubtful penn 
of taſte. Scientific demonſtration cannot be applied, but advan- 
tage may ariſe from the regularity of ſcientific method. 


ESSAY on the following Subject, propoſed by the ACADEMY, 
vis. « On STYLE in WRITING, conſidered with reſpet to 
« Thoughts and Sentiments as well as Words, and indicating the 
* Writer's peculiar and characteriſtic Diſpoſition, Habits and Powers 
*& of Mind.” By the Rev. ROBERT BURROWES, D. D. 
F. T. C. D. and Secretary to the Royal Triſh Academy. 


a 


Docror BLAIR ſays the beſt definition he can give of Read May 


ſtyle is © the peculiar manner in which a man expreſſes his 


. * conceptions by means of language.” This definition how- 


ever he ſaw would leave ſtyle merely verbal, and therefore he 
proceeds to amend it by obſerving © that it is different from 
« mere language or words—that it has always reference to an 
« author's manner of thinking—and that to ſeparate the ſtyle 
from the ſentiment is extremely difficult. No wonder,” 
fays he, that theſe two ſhould be ſo intimately connected, as 
the ſtyle is nothing elſe than that ſort of expreſſion which our 
thoughts moſt readily aſſume.” Hence he remarks that dif- 
ferent countries have been noted for pecuharities of ſtyle ſuited 


to their different temper and genius; a remark which he after- 
wards. 
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wards on ſome occaſions applies to individuals. But in what 
manner this variety in thinking produces its effects on the 
clothing of the thought, and what are the peculiarities of ſtyle 
which are ſuited thus to the ſeveral diverſities in temper and 
genius—theſe are points into which, though directly connected 
with his explication of ſtyle, he has not ſyſtemarically enquired : 
much leſs has he gone into an examination- of thoſe diſpoſitions 
and habits which give to individuals their peculiar caſt of 
thought, and account for the different mode in which different 
authors treat the ſame ſubject. In ſhort he has omitted the _ 
conſideration of that quality which, from its obvious analogy 
to the difference of ſtyle in language, the words of the queſtion _ 
propoſed by the Academy have properly termed Style in thought. 
This view of the ſubje& being peculiarly intereſting, and in 
a great meaſure new, the deſign of the following pages is to 
point out its importance, and to give ſome flight ſpecimens of 
its utility: the author with great deference ſubmits to. the Aca- 
demy what may perhaps ſerve to furniſh ſome hints as to the 
mode in which it may be advantageouſly treated of by ſuch 
as have more leiſure and ſuperior talents to purſue the inveſ- 


tigation. 


Tnosg who have written on Style have uſually conſidered 
it as taking its character from the varieties of the ſubject, and 
the ſpecies of compoſition in which it was employed. Thus 
the diſtin ſtyles of hiſtory, of oratory and philoſophy, of 
epic, lyric and dramatic poetry, have been diffuſively treated. 
of by numerous critics of the antient and modern world. But 

an 


Cav ] 


an author's peculiar. habits, of thinking, prelominare. over the 


general laws of critics. There is no- ſtyle ſo directly appro- 
priate to any one ſpecies of writing as to exclude the opera- 


tion of the various habits and diſpoſitions of different writers, 


while the writings of the ſame author, though in different 
ſpecies of compoſition, have a certain degree of fimilarity in 


their ſtyle which at once points him out to the intelligent 


reader. The Hiſtory of Livy is, very different from that of 
Tacitus, and the ſtyle of Virgil” s epic poetry very unlike to that 
of Homer; while Cicero appears the ſame in his letters, his 
orations and his philoſophy; and Doctor Johnſon never fails to 
diſcover himſelf 3 in his debates, his biography and his morals, 
in his compoſitions and his converſation. 
$205; > SEX: CCC v0 8 a3: | 
a THAT ſuch: peculiarities in ſtyle of thought ſhould be found 
amongſt authors is not at all ſurprizing ; for what is there in 
which men are alike ? Their geſture, their voice, their gait, 
their band-writing, their countenance, are all peculiar and ap- 
propriate to each individual; why then ſhall we ſuppoſe. that 
their minds are not various? Various habits of thinking and 
diſpoſitions. of mind do in fact preſent themſelves to us at 
every moment and in every ſituation. The different impreſ- 
ſions Which the ſame object makes on different individuals, 
the different reception which the ſame compoſition meets with 
from different readers, the different teſtimonies given of the 
ſame fact by different witneſſes poſſeſſing equal opportunities 
of obſervation are all ſo, many, evident proofs of this. In 
thoſe, works which are peculiarly the works of minds invent- 
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ing, combining, and arranging, theſe characteriftid barletteb att 
more conſpicuous, and thoſe who have made ſuch works their 
ſtudy ſeldom fail to appropriate them to their refpetive au- 
thors. The fkilful mufician can readily diſcover the compoſer 
by his ſtyle, or the performer by his manner; and the con- 
noiſſeur in painting can readily diſtinguiſh the pictures of one 
ſchool from thoſe of another, and even diſcern che hand of 
each maſter in pictures of the ſame age, and country, and 
fubject. Literary works may be found to exhibit equal or 
greater variety, proceeding from the different habits of chink- 
ing in their reſpective authors. In the works of writers whoſe 
modes of life were very different, and characters oppofite in 


the extreme, theſe varieties are obvious to the leaſt obſervant 


reader, and a more accurate acquaintance with ſtyle and 
knowledge of character will enable the more judicious critic to 
diſcover diſtinguiſhing marks in the writings even of authors 
who lived much together, and applied to the fame ſorts of 
compoſition. There is no man who will not perceive the dif- 
ferent minds of Mr. Sterne and Doctor Johnſon in a fingle 
page of their works; and there is no reader poſſeſſing any 
claim to acuteneſs or critical ſagacity who will not in the 


fapers of the Spectator find internal evidence ſufficient to diſ- 
criminate the eſſays of Mr. Addiſon From thoſe of Sir Richard 


Steele. 


Corporeal diverfities have a manifeſt and important uſe : 


they are marks which ſerve to the purpoſes of diſtinguiſhing 


each W from every RT, and thus prevent infinite 
confuſion 


E 


confuſion and miſtake. Different habits of thinking in like 
manner diſtinguiſh different authors from each other, prevent 
the poſſibility of iſſuing literary forgeries, or by borrowed 
names gaining credit with the world. The dignity attached 
to the profeſſion of an author will not ſuffer him to travel 
incognito. _ Varieties in the diſpoſitions of mind give to ſociety 
all its charms, and recommend its duties. They enſure an 
attentive reception to the ſtranger who ſtands in need of it; 
for they introduce him to us as a new character, and they 
ſend us from the flattery and the indolence of domeſtic en- 
dearment to more extended benevolence, and an active inter- 
courſe, with a chequered world, where the varieties of diſpo- 
ſition relieve varieties of want, and receive reciprocal gratifi- 
cations. From theſe varieties, as peculiarly ſhewn in literary 
works, ſome important advantages will be found to ariſe, 
There is no dull uniformity to diſguſt and fatigue him who 
wiſhes to acquire extenſive and various information: every 
thing worth being diffuſed through the world, or tranſmitted 
to poſterity, finds ſome perſon whoſe habits lead him to take 
notice: of and qualify him for recording it; and every man 
of whatever diſpoſition will meet ſome author or other whoſe 
powers of mind and ſtyle of thought will intereſt his attention, 
and ſeduce him to information. 


Two obſervations of acknowledged truth in criticiſm eſtabliſh 
beyond all doubt the powerful influence of peculiar diſpoſition 
of mind in each individual author. The firſt 1s, that the ſame 


perion is rarely found to excel in more than one ſpecies of 
(F 2) compoſition, 
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compoſition. He excels in that ſpecies to which His habits of 
thinking are en and! in others che e degree's f "his failure” 10 
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The caſe of nterary mimickry is no exception, very few per- 
ſons having ever ſucceeded in varieties of invitation”; and of 
ſuch as have practiſed it with ſucceſs it has been obſer ved, 
that few of them have had marked peculiatities in their own 
manner, or have given proofs of original genus!“ The fecond 
obſervation is, that thoſe authors who by the peculiar ſpecies 
of compoſition- they are engaged in are compelled to introduce 
different perſons ſpeaking in their proper characters, have not 
often ſucceeded in their efforts to give them their appropriate ſtyle 
of thought and ſentiment. In dramatic writing this circum- 
ſtance conſtitutes an acknowledged difficulty, diminiſhed how- 
ever by the characters originating often in the author's mind, 
without any external ſtandard to which chey are referred, and 
being known only by that dialogue which the author has 
given: diminiſhed alfo by the hurry of action, the briſk inter- 
ruptions of different perſonages, and the ſhortneſs of each ſe- 
parate ſpeech. The difficulty is more evident in periodical 
eſſays where introduced characters write letters of conſiderable 
length; and in hiſtories, where ſpeeches are given at large, as 
ſuppoſed to have been ſpoken by the orators in perſon. In the 
orations recorded by Thucidydes there is much good ſenſe, in- 
formation and argument, but in not more than one or two 
of them is there any nice diſcrimination of character. 
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SIMILAR habits of thinking, and ſimilar diſpoſitions of mind 
will more or leſs prevail among inhabitants of the ſame country, 
and thus lay the foundation of a national ſtyle of thought and 
ſentiment. The different idioms of different languages prevent 
cloſe tranſlation. The variety in minds and habits of different 
countries cauſe an equal difficulty in imitating an author of a 
different nation. But a fimilarity of individual mind will 
overcome the difficulty, and enable a writer of whatever country 
to imitate or tranſlate with ſucceſs. From this cauſe is derived 
the excellence of Rowe's tranſlation of Lucan : and to the ſame 
cauſe we may aſcribe the ſuperiority of Swift's imitations of 
Horace to thoſe of the other wits of his age. The journey to 
Brunduſium ſhews us what circumſtances made impreſſion on 
.the mind of Horace, and traditional ſtories of Swift's habits 
ſhew that many of them would with him have met a fimilar 
reception. Swift had Horace's knowledge of common life, his 
fondneſs for familiar incident, and his turn of eaſy and natural 
expreſſion. Milton, according to his own taſte, has imitated 
one of Horace's odes, by giving an Engliſh verſion with all the 
Latin conſtructions ; and Pope has followed his own eſtabliſhed 
habits by imitating ſome of the ſatires in ornamented phraſe- 
ology and harmonious verſification. | 


Ir the proper object of mankind be man, an enquiry into 
the varieties of the human mind, a diſcovery of them in their 
natural effects, in the ſtyle of thought, traced out through the 
medium of literary productions and ſtyle of language, could 


not fail of being highly uſeful. Critics, who have confined their 
| obſervations 
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obſervations on ſtyle to expreſſion and language, have omitted the 
moſt dignified and important conſideration of their ſubject. 
They have begun at the wrong end, and applied themſelves | 
folely to examine the effect, in the hope of being able to correct 
its faults, without any attention to that which is their cauſe. The 
conſequence muſt be extremely injurious to literature : authors 
neglect the cultivation of their minds for the poliſhing. of ſen- 
rences, and never having formed a true eſtimate of their powers 
raſhly engage in works ill ſuited to their habits, and derogatory 
to their fame. Criticiſm becomes verbal inſtead of rational; and 
men begin to write and to publiſh, who have never once em- 
ployed themſelves in learning to think. 


Bus1DEs the critical uſes which may be derived from ſpecula- 
tions of the ſort here pointed out, ſuch ſpeculations may be yet far- 
ther recommended by the general pleafure with which they would 
be received by every deſcription of readers. The developing of 
character is an univerfal and favourite employment: every perſon 
conceives himſelf an adept in the art, and thinks he poſſeſſes a 
knowledge of criticiſm which give peculiar certainty to his con- 
jectures. Lavater obſerves, in commendation of his art, that 
every man is in ſome degree a phyſiognomiſt: and I believe very 
few perſons ever read a book, at leaſt a book of fancy, without 
forming ſome ideas of the author's character. If this be ſo uni- 
verſally done, it is deſirable that ſome aſſiſtance be given by 
which it may be done with judgment ; by which it may be regu- 
lated to greater certainty, and directed to fome advantage. 
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To the want of ſufficient information in the art the abfurd 
conjectures which are often formed reſpecting authors are to be 
aſcribed. The lady who from Thomſon's poems found reaſon to 
perſuade herſelf that he was much addicted to ſwimming at- 
tempted a ſpecies of mental phy ſiognomy for which ſhe was not 
qualified. It is not every deſcription, made neceſſary to an 
author by his ſubject, which is to be conſidered as giving 
certain information of his habits and propenfities : a man who 
has choſen for his topic the pleaſures of the country, may 
be ſaid to have a general fondneſs for rural life or rural 
firuation, but he will be obliged ſometimes to depict ſcenes of 
which he has not felt the pleaſure, and ſometimes to deſcribe 
ſports of which he has not partaken. The indolence and the 
| benevolence of Thomſon appear in many parts of his writings ; 
but unleſs he had gone out of his way to treat of ſwimming, 
or had treated of it more frequently or more fully than was 
proportioned to its importance towards his general theme, there 
was no reafon for ſuppoſing it an amuſement in which he took 


particular delight. 


Ax accurate and complete treatiſe on ſtyle in writing, con- 


hdered with reſpect to thoughts and ſentiments as well as 
words, and as indicating the writer's peculiar and charaQteriſtic 


diſpoſitions, habits and powers of mind, would, it muſt be 


confeſſed, be a work of great difficulty: it would require a 
perfect knowledge of the human mind in all its varieties, 


and an acquaintance with the works of authors who wrote 
in 
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m various languages, at diſtant ages and in different ſpecies 


of compoſition: it would require alſo a perfect inſight into 
character, national and individual: a ſagacity which could not 
be impoſed on by aſſumed diſguiſe in the writings it would 
examine, and a reſolute underſtanding, which could ſet aſide 
all deception of internal prejudice, and repreſs the for wardneſs 
of its own vanity in forming its judgments. To aid and 
direct ſuch qualities in making the enquiry, an accurate bio- 
graphical account of various authors would be eſſentially ne- 
ceſſary; for general obſervations on the ſubject could reſt their 
veracity only on an induction of many particulars confirmed 
by actual fact. As to the antient authors, fo little can at this 
diſtance of time be known of their perſonal habits and private 
characters, that any critic who would found his theories on 
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them could at beſt entertain us with probable. conjecture. 
Nearly the ſame objection holds with reſpect to foreign writers. 
It muſt therefore be from works of a later date only, and 
chiefly from the works of our own countrymen, that any ſuch 
theories are to ſeek ſtability: and we know how much the 
pre- diſpoſitions and paſſions of more modern biographers tend 
to prejudice the mind of the reader, and miſrepreſent the cha- 
rater of him whoſe life they write: we know how difficult 
it is to develope the truth from the contradictory reports of 
authors under impreſhons of oppoſite affections, and to form a 
a juſt notion of the features of the original from the pictures 
drawn by enemies or by admirers. n 


NATIONAL 
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NATIONAL. character is mich more eaſily diſtinguiſhable in 
writings than the individual character of the reſpective authors, 
as being the effect of cauſes operating with more ſteadineſs and 
on a great number of writers: it is therefore better under- 
ſtood and more readily perceived : and hence we find thoſe 
dramatic authors, who have little knowledge of manners and 
little acquaintance with the modes of individual character, 
find a never-failing reſource in the introduction of ſome Iriſh 
or Scotch or Frenchman, by a difference in his language and 
drels to make himſelf known at once to the vulgar part of the 
audience, and to Keep alive and flatter their prejudices. Na- 
tional Character is ſometimes ſo ſtrongly marked as to deſtroy 
the perception of ſingular differences, as provincial pronuncia- 
tions are loſt to a foreigner in the peculiarity of the general 
accent. The ſiyle of French poetry in general is ſo different 
from that of other nations, that a perſon of a different country 
does not ſoon arrive at the art of diſtinguiſhing the le of one 
French poet from the. of atorher. TE F | 
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Tar peculiar ſpecies bf compoſition alſo will ſometimes leave 


very little information to be collected as to the peculiar and 


characteriſtic habits of the mind of an author. An writers of 
paftgfal poetry are from the modes of life they would' repreſeut 
obliged to ſeparate themſelves as much as poffible from -cheir 
own habit and Character.” Hence we find this ſpecies of 
writing has been rarely cultivated but by juvenile poets, who 
not having yet acquired a diſcriminate character could more 


} 


eaſily adopt any which might come recommended to them. 


VOI. V. (8 ) | Dramatic 


E 


Dramatic works, by the ſtrength with which they put forward 
a variety of characters, uſually keep that of their author un- 
perceived. Thoſe writings in which the author gives his detail 
in perſon, and particularly oratory and lyric poetry, where he 
ſpeaks from the fulneſs and force of his own mind, muſt bear | 
the firangeſt © maſks of his peculiar habits, of winking, 


Oxx author, it is true, often imitates another, and thus 
preſents the peculiarities of another's. mind inſtead of his own. 
When the imitations are general, when authors of one deſcrip- 
tion imitate authors of another, in the ſame ſenſe in which 
the moderns are generally ſaid to imitate the antients, a falſe 
colouring is undoubtedly laid on which diſguiſes the truth, 
and traditional ſentiments are conveyed, which not. being the. 
genuine offspring of the author's mind bear little impreſſion. | 
of its peculiarities. The works of authors however cannot be. 
wholly made up of ſuch fictitious materials, and even among theſe 

it may be obſerved that the ſelection of ſome particular authors 
from among the whole claſs, the preference given to ſome 
parts of their works above others, may give information 
as to the individual mind of the writer who borrows from 
them. When the imitation. is particularly confined ta one 
5 favourite author, ſome degree of ſimilarity in turn of thought 
or diſpoſition may in all caſes be concluded on. If this has 
not led to the imitation it will naturally follow it. The ſame 
habits of thinking, the ſame modes of conſidering a ſubject, 
will be inſenfbly contracted. The taſte will be formed on the 


favourite model, and opinions delivered in a ſtyle of which we 
commend 


* ] 


commend the force and beauty, or from authority which we ad- 
mire and reſpect, cannot fail of becoming our own, the principles 
af our reaſoning, and probably the rules of our conduct. 


Fk on theſe obſtructions which the ſtrength of national cha- 
racter, the peculiar ſpecies of compoſition, or the fondneſs for 
imitation interpoſe, it is evident that individual character can- 
not in all caſes be diſeovered to the ſame degree of clearneſs 
and certainty, or with the ſame facility. But greater minds 
(and theſe are beſt worth our attention) will overleap theſe 
obſtacles and ſhew themſelves to the diſcerning; and though 
there may be many parts of every author's works which do 
not tranſmit the peculiarities of his mind, it is always ſuffi- 
cient if there are ſome which do. It happens much to our 
ad vantage in ſpeculations of this ſort, that theſe parts of an 
author's works are uſually more attractive, and always the beſt 
cxecuted. 


Tuos E parts :of an author's works in which we are to look 
for the cleareſt indications of his habits and diſpoſitions of mind, 
are the parts which are not abſolutely eſſential to his nar- 
rative, but which are introduced and ornamental; and hence 
in thoſe works where ſuch prevail his habits and diſpoſi- 
tions are moſt apparent. Thoſe parts which are brought 
in to pleaſe the reader are uſually ſuch as have pleaſed the 
writer. When a man quits the direct path, it is always to go 
by ſome way which he likes better; when he ſtops for any 


time on his road, it is becauſe he has met with ſomething in 
(8 2) which 
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which he finds delight. The digreſſions of an author are, in 


like manner, indications of what is agreeable to his diſpofitions; 


tor he cannot expatiate on what he diflikes. Metaphors and 
fimiles he will ſeek in thoſe ſources which his prior occupa- 
tions have made familiar and his habits have endeared to his 


taſte. Thus Pope is found to have been a lover of the arts, 


and Dryden of the ſciences. Every alluſion in the writings 


of Cowley and the other metaphyſical poets is taken from re- 
mote learning and abſtruſe philoſophy ; and Mr. Addiſon's 


fondneſs - for claſſical literature has made that the principal 


ſource from whence moſt of his illuſtrations are derived. 


%% % mee eit 


Ix general, where an author has written much and has written 


well, his works will always ſhew what degree of antecedent. 
labour has been expended in furniſhing his ſtore- houſe with 
literary treaſures, what accuſtomed employments have Neeb 
given facility to his exertions, and what modes of life have 


been familiarized to him by ordinary habits. In Milton's 
works 'we- ſee» proofs of a life ſpent: in ſtudy, of every ſource 


of information ſearched out with! the moſt perſevering  dili- 
gence. In Shakeſpeare we ſee ſuch an extenſive knowledge of hu- 
man nature as could only have been acquired by much time 
ſpent in actual obſer vation. In the writings of Swift we per- 
ceive habits of familiar con verſation with ordinary perſons; 10 


thoſe of Dr. Johnſon We readilñ n diſcover that His r Was 
reaſoning, and his: ſpeech wag diſſer tation. 
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Lord BacoN has from Plato's alluſion conſidered the under- 
ſtanding of every individual man as a cavern which makes the ap- 
pearances of things vary much from the reality. From the diverſity 


of appearances of the ſame object in different cayerns the dif- 
ferent nature of the caverns themſelves may be diſcovered. 


Thus it is we talk of the various lights in which the ſame ſubjects 
appear to different writers, and from their different modes of 


treating them the: characteriſtic differences of their own under- 


ſtandings obviouſly appear. When you ſee a writer always 


conſidering each particular ſubject as a part of _ ſomething 
more extenſive, dealing out general aphoriſms and ſearching 
after univerſal certainties, you have an evident mark of a ſpirit 
towering above and looking down upon his ſubject, imperious 
and commanding... When you ſee a writer collecting every 


a mark of a mind humble, minute and timid. When you find 
no aſſertion without a quotation to enforce it, you may aſ- 
and that he probably ſees little merit but in learning. When 


you find thoughts perpetually digreſſing from each other by 
trivial and irrelevant aſſociations, you may pronounce of the 
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THOUGH 


- tying vrithin individual bounds, taking up the ſubject no higher 
tau itſelf, and careful not to digreſs or go beyond it, you have 


certain of the author that his intellect is ſhackled to authority, 


writer that his habits are mean, his judgments ſlender, and his 
underſtanding incapable of reaſoning and argument. By theſe 
criteria we Nuld form this deciſion on his underſtanding from 
his converſation, and by the ſame'we may equally form it from 
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Troven it muſt be admitted that it is not always ſafe to 
infer a man's moral character from his expreſſed ſentiments, 
yet perhaps from the writings of an author ſome inferences as 
to his moral as well as his intellectual qualities may with 
caution be drawn. We may be ſatisfied of the exiſtence of thoſe 
faults which his utmoſt induſtry could not conceal, though we 
may not always give him eredit for thoſe virtues which he 
may poſſeſs. No man from their writings can heſitate to pro- 
nounce generally that Addiſon was a man of virtue and religion, 


and Horace voluptuous and a debauchee. Such information 


is notorious - votiua veluti in tabella vitu patet. Sometimes how- 
ever the deduction is more ſubtle and the proofs leſs obvious, 
in proportion to the knowledge which the author may have 
of his own defects, and the addreſs he can employ in concealing 
them; yet ſometimes the difficulty of knowing himſelf, ſome- 
times his contempt of his reader's ſagacity in making the 
the diſcovery, ſometimes his aukwardneſs, and frequently his 
vanity, betray a character which he himſelf does mot know, 
or which perhaps, with all its faults, he contemplates with 
pleaſure. An author, as well as all other men, though he be 
not perfectly ſatisfied with all parts of his own character, finds 
conſolation in contemplating ſome features of it for his diſguſt 
at others: this favourite part of the author's character he labours 
for occaſions of introducing, praiſes thoſe who poſleſs it, and 
magnifies its excellence. His vanity would not fuffer him to 
debate on a moral or intellectual quality which he knew he 
did not poſſeſs, nor could he be comfortable in holding out 


perpetually to public deteſtation what he was conſcious was his 
x | own 
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own indulged habit or private defect. Pope | dwells on the 
poverty of his rivals, becauſe it, was his prudence and his pride 
to have acquired a competence; while moſt. other poets diſcloſe 
and commend. their poverty by 1nveighing againſt the ignorance 
of the great who do not. reward their talents, or by. frequent, 
and vehement declamation againſt a love of that wealth they 


never have poſſeſſed. 


AUuTHotis ſometimes make their works direct channels for 


the conveyance of their character and hiſtory to the public. 


Thus Milton tells us of his blindneſs; Virgil puts a narrative 


of his own fortunes. into the. mouth of his ſhepherd Tityrus ; 
Swift, in his Cadenus and Vaneſſa, is known to have intended 


a juſtification of himſelf againſt a miſrepreſented ſtory; and 
Savage celebrates the talents and apologizes for the profligacy 


af the baſtard. I am ſometimes. inclined to ſuſpect authors of 
preſenting directly their own pictures to the reader. Smollet 
certainly did this in his character of Bramble, making at the 
ſanie time ſome of the facts recorded in his travels the inci- 
dents in his novel. Dr. Johnſon has given us at full length 
the portrait of a Mr. Johnſon, an imaginary member of a li- 
terary club, as drawn by Blackmore in the firſt eſſay of an 


unſucceſsful periodical work. I ſuſpect this extraordinary quo- 


tation has been made, that the reader may be ſurpriſed into a 
compariſon of the great qualities of the biographer himſelf 
with thoſe which Blackmore, as if by a ſort of prophetic ſecond 


fight, had beſtowed on his gigantic Johnſon. 
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and an agreeable one to the moraliſt. 
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e i ſcems that ſoine informatidH, both" with felpe&t to af 


author's intellectual and moral character, is a ey, to be c ollected ; 
| from his writings. In ſome caſes it may be more diffcult to col 


lect it than it may in others. In ſome works the inference may 


more "nearly approach to certainty, in others the degrees of 


probability may be flight, but in all "foie inforwiatt6n will re⸗ 
ward the reſearch, and the reſearch itſelf is 80. all other em- 
ployments of the mind intereſting and inſtructive. To diſcover 
character, to trace out the cauſes of literary excellence and defects, 
to Explain the ene, ang operation of habits, to ut * 
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/ Tae firſt object of dvery author's attention is the choice of is? 
ſubject. The choice of this is an act directed y the habits and diſ. 


poſitions of the author, and therefore indicative offtheſe. From the 


infinite variety of ſubjects that one is ſelected, hich either is moſt 
pleaſing to the fancy of the author, or in which he thinks he is 
moſt likely to excel in either caſe it is that which beſt ſuits his 
habits, diſpoſitions and powers of mind. Achilles was known at: 
the court of Lycomedes by his preferring the armour to all ithe' 
toys brought by Ulyſſes; and, from the ſubjects they choſe for 
writing on, we may certainly infer/ that Virgil loved peace, and 
that Milton had an high reſpect for religion. The Engliſh Garden, 
is the work of a poet viewing ſcenes of external nature with the 
eye of a painter; the Botanic Garden, of a poet ſtudying herlin- 
ternal operations with the abſtraction of a philoſopher. The latter 
| could 
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could only have been written by: an author whoſe habits had 
cheriſhed a fondneſs for philoſophic ſpeculation, and whoſe ſitu- 
ation had given him opportunities of becoming acquainted with 
its modern experimental progreſs : the former might naturally be 
expected from the friend of Sir Joſhua Reynolds and his aſſociate 
in an edition of Du Freſnoy. 


Tuts remark, however, muſt be received with ſome limitation. 
An author writes on many and various ſubjects. His choice is 
not always left free to the influence of his charaReriſtic diſpoſi- 
tions: On ſeveral occaſions theſe are made ſacrifices to his conve- 
nience, his neceſſities or his ambition. He often writes on ſub- 
jects occaſionally recommended, on the ſtory that is popular, on 


the event that is recent, at the ſuggeſtions of his own vanity or 
the command of his patron. Profeſſed authors are not more diſ- 
intereſted than other men: and a name in the literary world is of 
ſuch value that a bookſeller often pays an high price for prefix- 
ing it to a work, which not being ſuitable to the author's 
diſpoſition only - derogates from his reputation. Almoſt all occa- 
ſional writings, proſe as well as poetry; pamphlets and odes, 
contain within themſelves the elements of ſpeedy diſſolution. 
We ſhould ſay then that it is only the choice of a ſubject in 
which the author has excelled, which may be conſidered as giving 
ſome antes as to his habits and diſpoſitions. 


Taz nature of the ſubject ſelected in a great meafure aſcer- 
tains the ſpecies of compoſition in which it is to be treated. 
Where this is left a matter of doubt the habits and mind of the 
author muſt decide. Whether the ſame cataſtrophe ſhall be the 
ſubject of an elegy or of a tragedy depends wholly on the writer's 

Vol. V. 1 (H) | fondneſs 
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fondneſs for contemplating the emotions of his own mind, or 
viewing external and viſible effects of their operations on the 
character of others, on the penſive or obſervant turn of the au- 
thor. Whether the fame ludicrous incident ſhall give occaſion to 
a comedy or to a mock heroic depends on the author's acquaint» 
ance with the living or the learned world; with men or with 


books. 


OTueR matters relative to the nature of the work are in like 
manner aſcertained from the characteriſtic habits and diſpoſitions 
of the writer. A profeſſed admirer of the ancients will divide his 
ode into ſtrophe and antiſtrophe : Mr. Harris, from his fondneſs for 
the Platonic ſchool, has given us his philoſophy in dialogue, and 
the gentleman who afterwards tranſlated the letters of Cicero and 
Pliny might naturally be expected to publiſh his eſſays in the 
epiſtolary form. A man of extended and diſcurſive views will 
not confine himſelf within the bounds of rhyme, but will 
compoſe his epic or didaQtic poem in blank verſe. Perhaps an 
enthuſiaſm in the general cauſe of political liberty, or a horror 
of licentiouſneſs, with a fondneſs for regulation, are often in the 
minds of poets and critics connected with the principles which de- 
cide them in the compariſon of blank verſe with rhyme. Whim- 
ſical as this opinion may ſeem it is confirmed by ſeveral inſtances. 
Pope always wrote in rhyme, and Doctor Johnſon is its great 
ad vocate; while in all We more important works, Lower, 
Thomſon, Milton and Akeniide employed blank verſe. 


Wuzx the ſubject has een choſen, and the I and mode 
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author come next under conſideration. Various views of his ſub- 
jet will preſent themſelves, various trains of aſſociated thought 
will ſucceſſively ariſe in his mind. But aſſociations of that par- 
ticular ſort to- which his habits have been formed will occur 
moſt readily, and be received. with the cordiality of intimate 
acquaintance. Man has been ſaid to be a bundle of habits: ' 
habit then will account for the frequent recurrence of a kindred 
train of thinking in the mind of the ſame perſon, and the pre- 
diſpoſition for that to which it has been accuſtomed will ſecure to 
it a preference. 


| SHouLD the ſame range of thought preſent itſelf to the mind 
of authors different in their habits and difpoſitions, what has been 
ſaid may ſerve to ſhew that it would not with all meet an 
equally friendly reception. It is not, however, at all probable 
that the ſame range of thought ſhould occur. No man, it has been 
obſerved, forgets his original trade. The rights of nations, ſays 
Doctor Johnſon, ſink into queſtions of grammar when grammarians 
diſcuſs them. A mathematician conſidering a ſubject not mathe- 
matical will from habit employ himſelf in an analytic inveſtigation 
of its properties and cauſes. A lawyer will apply to ſolving ob- 
jections and ſcrutinizing diſtinctions. Profeſſional men of every 
deſcription will recur to thoſe ideas and trains of thought to which 
they have been accuſtomed. Dramatic writers, who underſtand 
character, conſtantly mark out each profeſſion, by a peculiar train | 
of thought as well as a technical language. 


» 
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Every literary work muſt contain narratives of ſome events, 
deſcriptions of ſome objects, expreſſion of emotions and enforce- 
ments of opinion. It does not ſeem extraordinary that opinions 
ſhould be enforced by arguments drawn from topics which are 
congenial to an author's diſpoſitions, and which therefore have 
proved themſelves to him the moſt powerful inſtruments of con- 
viction. It will readily be admitted that the fame emotion wilt 
ſhew itſelf differently in different minds and tempers, and that 
of courſe the modes of expreſſing ſuch emotions will vary conſi- 
derably. With reſpect to narratives of events and deſeriptions 
of objects this is equally certain, though not equally obvious. 
Each event is attended by a great number of eircumſtances re- 
lating to perſons, motives, places, inſtruments: each object has 
a variety of particular adjunQs accompanying it in its actual 
exiſtence. To enumerate all theſe, if it were peflible, would be 

unneceſſary and diſguſting. A ſelection is therefore, in all caſes, 
to be made, and the varieties of ſuch ſelections naturally proceed 
from the variety in the views and habits of the authors who re- 
late the events, or deſcribe the objects. If anecdotes related in 
pri vate converſation partake of the character of the ſtory- teller, 
the ſame muſt be preſumed of the biographer, who undertakes his 
taſk through the impulſe of ſome affection, which of neceſſity 
gains ſtrength in the progreſs of his work. If no two eye- 
witneſſes of the ſame fact agree exactly in their reports, a greater 
agreement cannot be expected in the records of hiſtorians 
viewing various communications of events, and equally under 
the influence of variety of temper, and underſtanding. Travellers, 


deſcribing 


=. 


deſcribing the ſame identical ſcene in nature have been obſerved 
often to make a different ſelection of its circumſtances. When 
the object then to be deſeribed is general, of an intellectual na- 
ture, or of extended influence, poetic fancy in various minds 
muſt be expected to vary the deſcription. The Allegro and II 
Penſeroſo of our great poet are beautiful illuſtrations of the 
variety of ſelections made from the great ſtore-houſe of nature by 
men under the influence of different habits and diſpoſitions, | 


 ArTex the ſentiments the language naturally comes to be con- 
ſidered; and if the former indicate the author's powers of mind, 
the latter, directly connected with them, muſt give correſponding 
information. Verbaque proviſam rem haud invita ſequuntur. A wri- 
ter's language may ſometimes be had from imitation, but, as has 
been mentioned, it muſt be either fome prediſpoſition in favour 
of a particular author's habits of thinking, which induces the 
imitation of his ſtyle of words, or ſome ſtriking peculiarities in his 
language, which by a natural affociation would infinuate alſo and 
. impreſs his-ſtyle of thought; ſo that the author's language is the 
offspring of antecedent diſpoſitions of mind directing him to 
models ſuitable, or by reflex influence of words on the under- 
Nanding it generates kindred habits of thinking, of which it is 
therefore indicative. Every writer's vocabulary is made up of 
the words he has learned in converſation or in reading; converſing 
with thoſe who have regulated the mode of his thinking, or 
reading the works of thoſe authors who are his favourites. Col- 
location, arrangement and connection he learns in the very ſame 


manner. 
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manner. His ſtyle in. language is thus congenial to his ſtyle of 


thinking. 


Ir it ſhall be a matter for his option what words he ſhall 
prefer, or what arrangement he ſhall give them, I do not ſee what 
there is to regulate that choice but the habits and powers of his 
mind, directing a language congenial to the train and modes of 
his thought, and exciting ſimilar ſenfations. The propriety and 
beauty of language - is this analogy to 'the train of thought to 
be, expreſſed by it; and accordingly we find that all the terms 
which are applied to denote diverſities of ſtyle do in ſtrictneſs of 
primitive acceptation belong to thinking and its modes. 


Tae habits, diſpoſitions and powers of mind ſometimes exert 

a direct influence over the words and language. Accuracy of 
thought will naturally demand preciſe expreſſion, and obſcurity in 
ſtyle will be the conſequence of dull conceptions. Licentious 
phraſes and ftrained figures of ſpeech will follow the unreſtrained 
indulgence of wayward imagination, and foreign words always 
aſſume a place in the works of an author who has been in ha- 
bits of intercourſe with foreign learning, or is guided by a foppiſh | 
affectation of polite ſociety, Obſolete idioms mark pedantic ha- 
bits, and technical language is the neceſſary reſult of profeſſional 
employment. Redundance of copulatives and particles acknow- 
ledge a difficulty in perceiving any connection but what cannot 
poſſibly be overlooked ; circumſtances ill arranged betray habitual 
1 8 negligence 


1 | - 
negligence or forgetfulneſs, and the repetition of tautoſogous 
ſounds can only proceed from the emptineſs of the under- 


ſtanding. 


s 0 the ſtyle, of words joined with the ſtyle of thought and 

fentiment a full portrait of the writer's intellectual habits and 
powers may be drawn, as far at leaſt as is neceſſary for under- 
ſtanding his works, or uſeful for admonition from his example. 
We may form a proper eſtimate of the value of his authority from 
the diſcovery we may thus make of his means of information 
and capacities of judging, and we may learn what in his habits 
was conducive to his improvement, and what gave riſe to his 
faults. Such uſeful knowledge confirmed from facts in the 
known hiſtory of ſome writers may furniſh matter for analogical 
reaſoning as to others, concerning whom we have no authentic 
biographical accounts; but it may more eſpecially ſupply uſeful 
documents to young proficients in literature, and valuable leſſons 
of prudence, of diligence, and of morals to all. | 


Tavs from the writings of Milton we may ſee the value of 
ſtudious habits, even under the greateſt diſadvantages, and we are 
taught the folly of thoſe who would encourage imagination by re- 
preſſing learning. From the works of Shakeſpeare, a man, from 
whom birth and circumſtances have withheld all direct communi- 
cation with ancient authors, may find that © with ſmall Latin and- 
& leſs Greek” a poet may, through a diligent examination of the 


human heart and an acute obſervation of human life, riſe to the 
higheſt 


[ 64] 


higheſt pinnacle of celebrity. From Pope we learn the value of 
prudential habits in life and literature; from the paucity and po- 
verty of charter in Virgil's Aneid we ſee that to great works 
ſomething more is required than the labours of the ſtudy ; and 
from every conſiderable defect of a great author we learn the 


injuries of a vain or imperious temper, which -will not ſubmit to 
eſtabliſhed regulation, nor ſtoop to conſult ſuch friends as have 
capacity to judge and honeſty to cenſure. . 


* —- 
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ESSAY, No. II. on the ſame Subject as the preceding. 


By the ſame Author. 


I F in the preceding eflay it has been eſtabliſhed that there Read April 


is a ſtyle in thought depending on the varieties of the intel- 
lectual character, and therefore indicative of theſe, it will follow 
that from the ſame ſource ſome information reſpecting the 
moral character may alſo be derived. Diſpoſitions are gene- 


rated and habits confirmed by the approbation of the mind, 


over which they in turn exert a reciprocal influence. When 
the moral qualities do not obey the controuling direQion of 


the underſtanding, what has depraved the morals will uſually . 


be found to warp and bias the judgment; fince external cir- 
cumſtances, which produce forcible effects on one part of man's 


conſtitution, do more or leſs affect every other. The varieties 


Vol. V. (I) then 
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then of moral diſpoſitions and peculiar habits may be traced 
out through that variety in the intellectual character with 
which they are ſometimes aſſociated as cauſe and effect, and 
ſometimes as common effects of the ſame cauſe diffuſing a 


general operation over the whole ſyſtem. The ſtyle of thought 
therefore which flows from the one muſt in ſome degree indi- 


T2 


cate the other. 


THAT an author mixes much of himſelf with his ſubject, 
however ridiculouſly and extravagantly Sterne in his life of 
Mr. Shandy may have caricatured the ſyſtem, is undoubtedly 


true. That an author's diſpoſitions may thence be inveſtigated 


we have teſtimony of much weight and antiquity. Laudibus 


arguitur vini vinoſus Homerus is the aſſertion of Horace, and the 


diſlike of Euripides to the fair ſex has been long ſince col- 


lected from the unfavourable pictures of them he has always 


drawn. Longinus tells of internal _ diſpoſitions . neceſſary for 


producing the ſublime, and Quintilian gives a catalogue of 
the moral qualities which an orator ſhould. poſſeſs. But on 


this queſtion every man bears teſtimony for himſelf; for does 
not every man think that he can in ſome degree anticipate 
the mode in which thoſe with whoſe minds and habits he is 
acquainted will act on any particular occaſion, or will treat 
of a given ſubject? I do not mean to ſay that he will be able 
to write a treatiſe in the ſtyle of each author of his acquaint- 
ance. There is a diviſion of literary as well as natural labour 
which makes the beſt uſe of the productive capital by con- 
fining each writer to one particular ſpecies of employment. 


And 


E 


And if Milton has been thought by critics to have ſhewn 
ſome melancholy in his mirth, even in poems of the ſame 
ſtructure, and in which he had intended to contraſt them, verſa- 
tility in ſtyle of thought ſhould be deemed not ſo much an 
aſſemblage of many qualities, as a peculiar natural quality in 
itſelf, not to be attained by effort, and not neceſſary to excel- 
lence. 


Tukovon the ſtyle in words theſe characteriſtic differences 
may eaſily be difcovered. There are few words in any lan- 
guage which can in ſtrictneſs be termed ſynonimous. Many 
of them may expreſs the ſame primitive idea, but each expreſſes 
it in a different degree, in various circumſtances and relations, 
and under different impreſſions of the writer's mind. Every 
quality intellectual or moral has many names by any of which it 
may be expreſſed, according to the different reception which 
it meets from him who deſcribes it; which depreſs or heighten 
its power, according as it is to be commended or condemned. 
When the ſame man is ſpoken of by one author as liberal 
and by another as prodigal, the ſame country by one traveller 
as bleak and by another as romantic, the ſame theory by 
one critic as ingenious and by another as extravagant, the 
moral character and habits of the writers can alone account 
for this diverſity, and through the medium of their language 
this diverſity may be pointed out. Even the ſame fact will 
be related in various words according to the intent and diſ- 
poſitions of him by whom it is related. When it is ſaid that 
Brutus #ilſed Cæſar, the fact fimply is ſtared; and when we 
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ſay that he /abbed Cæſar, the fact is related circumſtantially ; 
an addition is made of the mode in which the act was accom- 
pliſhed. But when we ſay that Brutus murdered Cæſar, our 
aſſertion goes beyond the fact, and we pronounce an opinion 
on the criminality of Brutus. Words of the firſt and ſecond. 


claſs form the proper language of hiſtorical narrative; words 


of the laſt by their reflex or ſecondary ſignifications are the 
language of the writer's character. Hence the greater the ſim- 
plicity of ſtyle, the more proper for an hiſtorian; and, on the 
other hand, the more vain the hiſtorian, the greater his fond- 
neſs for diſplaying himſelf and putting forward his own 
opinions, the more faulty is his ſtyle. On this ground it is 
that the ſtyle of Mr. Gibbon as an hiſtorian is extremely 
unfit for imitation : his work is much more an hiſtory of his 
own mind and opinions than of the decline and fall of the 
Roman empire. 


Wenk it poſlible for the human mind to diveſt itſelf in 


an inſtant of the paſſion to which it had immediately before 


been ſubject, and to view every thing which comes before it 
as wholly new and perfectly ſingular in its nature, ſtill an 
author would have ſome ſtyle of thought ariſing from a pre- 
dilection for certain modes of conſidering his ſubjects, founded 
on the peculiarity of his natural underſtanding, his education 
and intellectual habits. But as many of the objects are not 
new, What at the preſent time occurs will coincide with or 
be judged of by what has formerly been thought on the ſame 
ſubjects, or on ſuch others as are by ſome of their nume- 

. rous 
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rous analogies connected with them. What therefore is at 
any one time ſaid has probably been often before thought, 
and 1s part of a ſyſtem of opinions which have long had an 
influence on the underſtanding and on the practice. The diſ- 
poſitions of mind too are more permanent, the force of habits 
too ſtubborn to give place at whatever moment an author 
chooſes for writing ; what 1s written in conformity to the 
reigning diſpoſition will be written with ſpirit, and appear to 
the author in a high degree -true, natural and forcible. If a 
man be diſlatisfied with himſelf he will on very flight occa- 
ſion quarrel with any perſon who comes in his way: if an 
author is peeviſh or choleric his writings will ſhew his diſ- 
content ; they will exhibit gloomy proſpects of nature and me- 
lancholy views of life. In the manners of foreigners we obſerve 
many national prejudices, and in the converſation of every 
individual we ſee the ſingularities of his mind; an author then, 
who muſt be ſuppoſed in like manner affected with his national 
and individual prejudices, will betray them to ſuch as can 
view his character from a diſtance, and examine his writings 


under different impreſſions. 


THAT theſe indications of character are in moſt writers. 
ſufficiently ſtrong appears from this, that even in thoſe who. 
are under the influence of immediate inſpiration they are per- 
ceivable. The Deity makes uſe of the natural man as the 
inſtrument of his communications, and the ſeveral pages of 
the ſacred volume ſhew the diſtinct habits and diſpoſitions of 


their reſpective authors. Thus the character of St. Paul is 
fully 
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© 1 
fully delineated in his epiſtles: the dignity of his ſpirit and 
the energy of his mind appear in his words as well as his 
acts: his learning and his profeſſional habits ſhew themſelves 
in his alluſions to paſſages in claſſic authors, and in the 
fources of his metaphors. St. Peter's natural vehemence is 
exhibited by the rapidity of tranſition in his thought, and 
the boldneſs of grammatical conſtruction in his ſentences. 
And St. John, the diſciple whom Jeſus loved, pours forth the 
grateful return of his heart in dwelling particularly on his 
maſter's diſcourſes, and ſhews the general mildneſs of his na- 
ture by frequent and earneft exhortations to benevolence and 


love. 


Every particular relating to the moral character and habits 
of an author is of much importance to his readers. Without 
ſome acquaintance with theſe we ſhould in many caſes fail of 
comprehending his meaning, and in no caſe ſhould we be 
able rightly to appreciate his judgments. Many of his words 
are relative while they are deemed poſitive, denoting compa- 
riſons made by his own mind according to ſtandards indirectly 
and imperfectly repreſented. Many of his opinions are con- 
veyed by ſtealth in his writings, left to produce their effect 
on the reader by the collective force of many minute atoms 
of miſrepreſentation. Many of his deciſions reſt more on his 
authority than his arguments; and to learn the value of his 
authority, to enquire into the means of his information, and 
to examine the probable ſources of his prejudices, is neceſſary 


to enable the reader to aſcertain by all due allowances the 
| actual 


1 


actual and limited truth. The enquiries which are thus uſeful 
to aſſiſt a reader's comprehenſion may be in a much higher 
degree uſeful to an author. To make the detection of vic in 
literary characters more eaſy would in all probability have 
effect on the morals of authors, and through them on the 
world. The critic would perhaps learn to overcome his reſent- 
ments did he know that it was impoſſible to conceal them 
from the public; and the traveller would learn to venerate 
truth, when he found that the vanity which prompted him 
to exaggerate muſt betray itſelf in his writings, and bring 
univerſal diſcredit on his teſtimony, 


THE general modes in which ſuch enquiries are to be con- 
ducted, and the exact degrees of probable evidence which will 
ſupport particular concluſions, it is not eaſy on this firſt view 
of the ſubject to determine. Something of a nature analogous 
to this has in particular inſtances been done, where from proofs 
furniſhed by the works themſelves the preciſe time at which 
they were written is detected, and the author, his age, his rank 
or his country aſcertained. Some valuable treatiſes of literary 
controverſy proving certain ſuppoſed ancient writings genuine 
or otherwiſe, ſome judicious obſervations of modern hiſtorians 
and critics ſeparating what in very remote periods is fabulous 
from what was fact, and all that occurs any where relating 
to internal evidence of the truth of narratives and the credi- 
bility of witneſſes, will be found to throw light on this ſub- 
ject. The remaining part of this eſſay will contain ſome 


ſpecimens of this theory applied to diſcover the indications of 
habits, . 
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habits, moral and intellectual, of diſpoſitions and external cir- 


cumſtances in the writings of known authors, and in ſome. 
inſtances to trace out their operation. 


Tur lights in which the ſame ſubjet appears to different 
authors are indeed ſo very different that it is not poſſible to 
read a page of the copious index to the edition of the Eng- 
liſh Poets, or even the quotations under the ſame word in a 
Dictionary, without finding ſomething characteriſtic of the 
habits or diſpoſition of the author. Thus wine is by Congreve 
after Ovid ſpoken of as in alliance with love, and by Gay 
as putting time and care to flight; Swift pronounces that 


Wine, powerful wine, can thaw the frozen cit, 

And faſhion him to humour and to wit, 
after which he employs a page in fatirically deſcribing its 
effects on ſeveral of the public characters of the day; but 
Milton, whoſe diſpoſition was religious, and whoſe habit was 
ſtrict temperance, ſpeaks of the ſe et porſon , miſuſed wine, 
and introduces. it as a topic to be commended by the crew 


of Comus, and condemned by the chorus of Samſon Agoniſtes. 
Thomſon in his beautiful deſcription of night has given its 


viſible marks with minute diſtinctneſs; he talks of the glow- 


worm winkling with its moving radiance, and tells that 


. - » a faint 


1 


E erronoons ray, 
Glanc'd from th' imperfect ſurfaces of things, 
Flings half an image on the ſtraining eye. 


Milton, who had for many years loſt the advantages of the 
viſual ray, and had not viſible images ſo freſh and accurate 
in his fancy, has deſcribed night by its effect on the animal 
creation, by the filence which accompanies it, and the fanciful 
and claſſic imagery of Heſperus and the moon. Night with 
' Young is virtue's immemorial friend, and loud calls on devo- 
tion; to Waller it only gives an opportunity of diſcovering the 
charms of Mira's mind, by concealing the uber ſplendor 
of her perſonal graces. 


ArrERBURXT and CLARKE have both written ſermons on this 
text: If they hear not Moſes and the prophets, neither will 
« they be perſuaded though one roſe from the dead.” Each 
of them begins by explaining the occaſion on which thoſe words 
were ſpoken : but Atterbury in the courſe of his explication 
ſhews us the fitneſs of the rich man's making his requeſt 
particularly to Abraham, and deſcribes with pointed irony the 
voluptuaries of his own day under the character of the ſen- 
ſualiſts of the evangelical times; while Clarke in his intro- 
duction exactly aſcertains how far the rich's man's reaſonings 
were juſt, and wherein lay his miſtake. Each then proceeds 
to the main body of his diſcourſe, and here Atterbury conſt: 
dering the poſition in the text as a truth rather ſurprizing, 

Vol. V. 4 (K) and 
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and one not likely to meet ready acceptance - on - the firſt pro- 
poſal, employs himſelf to limit its extent fo as to ſecure: to 
it a more favourable reception; while Clarke prefaces- his main 
argument: by proving, from the. defign of religion and the 
faculties of man, that perfect and irreſiſtible evidence _—_— 


points is not to be expected. 


ATTERBURY on his firſt head of proof eſtabliſhes that ſuch 

a meſſage as that in the text ſent to a wicked man would 
not be complied with — that he would doubt of its reality, and 
find out natural modes of accounting for it that he would 
ſuppoſe it ſome dream of a melancholy fancy, or ſome trick 
of his unbelieving acquaintance—and that even if he ſhould 
receive it at firſt as a revelation, the progreſs of time would 
take away his horror, and the raillery of his companions laugh 
him out of his perſuafion. On his ſecond head of proof he 
then argues that the evidence ſpecified is in reality a leſs 
probable or powerful means of conviction than the actual 
evidence of the goſpel—becaufe the goſpel evidence contains 
reſurrections from the dead, with many other proofs —becauſe 
the evidence required exerts all its force on the firſt impreſ- 
ſion, after which it is ever afterwards in a declining ſtate, 
whereas that which is given gains ground by degrees, and the 
more it is confidered the more it is approved—and laſtly, 
becauſe the force of the motive in the one caſe is particular 
and confined within a ſingle breaſt, whereas the other is an 
univerſal ſtanding Proof, tried and approved by men of all 
deſcriptions, 


UI | 

deſcriptions, and falling in with the general ſenſe and perſuaſion 
of thoſe with whom we converſe. Clarke proves firſt that God 
has given all the intrinſic evidence from the nature of the 
thing itſelf that it is poſſible to be conceived, with all the 
external proof from unqueſtionable teſtimony that was ever 
given to any matter of fact in the world —and ſecondly he 
proves that ſuch as will not be perſuaded by that evidence 
would not, by reaſon of the wickedneſs of their hearts, be 
perſuaded by any other evidence which their own fancy could 
ſuggeſt. 


- ATTERBURY conchades with feveral inferences directly pointed 
againſt practical errors or received prejudices—againfſt the un- 
reaſonableneſs of expecting miracles on occaſions of little impor- 
tance—againſt the belief of ſuch frivolous miracles—againſt 
pretended ſtipulated appearances from the dead—againſt our 
objecting to the degree of evidence vouchſafed to us becauſe 
others have had ſuch as we deem irrefiſtible—and he con- 
clades his inferences. (which take up a third part of his whole 
diſcourſe) with an exhortation to magnify the divine wiſdom, 
which hath ſo ordered the firſt proofs of our faith that they 
will be equally ſatisfactory to the end of time, his conduct in 
the- moral world being fimilar to that in the natural, and 
rexſonable motives being preferable as inſtruments of convic- 
tion to aſtoniſhing by immediate ' miracles. Clarke's . inference 
is in one page—that if we free ourſelves from thoſe unrea- 


ſonable Penne with which careleſſneſs, and want of con- 
(K 2) ſideration, 


8 1 1 „ 
ſideration, and unrighteous practice are uſed to blind us, we 


ſhall be fully convinced by the evidence vouchſafed us of 
the truth of chriſtianity. 3 


TI nave given minutely the ſchemes of theſe two ſermons, 
becauſe perhaps there is not any where to be found a more com- 
plete contraſt of habits and diſpofitions exemplified in two com- 
poſitions of the ſame fort and on the ſame ſubject. The Biſhop 
of Rocheſter, a man of elegant literature, of much knowledge of 
the world, and of political habits and aſſociations, conſiders his 
ſubjet with refined ingenuity and practical addreſs, diſplaying 
an extenſive acquaintance with human manners, and a perfect 
inſight into the prejudices of the heart. Clarke, whoſe habits 
were originally formed to academic ſtudies, and who through 
his life continued a man of ſcientific reſearch, ſteadily | pur- 
ſues his train of important demonſtration, without any en- 
deavour to find out novel topics, or any deference to pre- 
conceived notions, with little light from experience, and little 
attention to practice. It is not unpleaſant to obſerve Clarke 
glancing with a careleſs and haſty view at ſome of the prin- 
cipal topics on which Atterbury ſo largely dilates. Suppoſing 
the meſſage in the text conveyed to the wicked, „as ſoon as 
« the preſent terrible apprehenſions were ceaſed,” ſays Clarke, 
it is extremely probable they would find ſome way or 
« other to aſcribe it all to the deluſion of fancy and imagi- 
« nation, and that their old vitious habits and defires and be- 
« Joved fins would again by n prevail over them.“ Theſe 

collateral 
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1 f 
collateral points however he will not go out of his way to 
diſcuſs, ſatisfied that if he can by one undeniable chain of 
reaſoning eſtabliſh the poſition in the text, what may occur 
on probable grounds againſt it is not worth conſideration. 
Atterbury, who knew how ill the truth is received which 
oppoſes a prejudice, how much attention is always paid to 
him who ſhews an accurate knowledge of the thoughts of his 
hearers, and how eaſy it is to convince after you have filenced 
an objection, conſiders all theſe practical topics at full length. 
On the whole Clarke looks for what will prove, and Atterbury 
for what will perſuade: Atterbury would affect his audience, 
and Clarke will convince his readers. 


Even in tranſlations of the ſame paſſage, through their com- 
mon likeneſs to the original, the characteriſtic difference of 
the tranſlator's habits will break out; as ſeveral portraits of 
the ſame perſon will to a judicious eye diſcover the painter 
as well as him who fat for the picture. The following 
tranſlations by Pope and by Cowper of the beautiful paſlage 
in the ſixth book of the Iliad, where Hector takes his infant 


ſon Aſtyanax into his arms : 


B 


Thus Raving ſpoke, th' illuſtrious chief of roy 

Stretch'd his fond arms to claſp the lovely bor. 
The babe clung crying to his nurſe's breaſt, ehe 
Scar'd at the dazzling helm and nodding' creft : 

With ſecret pleaſure each fond parent fmil'd, © © 
And Hector haſted to relieve his chile. 
The glittering terrors from his brows. unbound, 

And plac'd the beaming helmet on the ground. 

Then kiſs'd the child, and lifting high in air, | 
Thus to the Gods preferr'd a father's prayer. ' Pops. 


— 


So ſaying, illuſtrious HyQtor ſtretch 4 his arms 4 

Forth to his ſon, but with a ſcream the child 175 

Fell back into the boſom of his nurſe, 6 

His father's aſpect dreading, whoſe bright a arms 1 
Fle had attentive mark d, and ſhaggy creſt © IP Wa, FOTOS. 
Playing tremendous Oer his helmet's heighth: * | 
His father and his gentle mother laughed, 
And noble Hector lifting from his heck 

His dazzling helmet, placed it on che ground: 

Then kiſs'd the boy, and dandled him, and chus 

In earneſt prayer the heavenly powers implor'd * Cowrax. 


Ms. 


* 'The paſſage in the orginal ſtands thus, vide Clarke's Homer, II. vi. verſ. 466 to end of 475: 


"Ng eie, 5 D005; spit ala gal- Exreg. 

'Al A 3 wai; go KGAToy 0 THO; 

Ex isbn iexws, wailgos pia her arvxbals. 

Tacho xai Te, iN dp ,] ꝑτ % 

S Gm GX20THATY ; xbgulog adoila odo as. * 
Ex J ee warig Ts Hldes, 9 Toric ITY, 

Avrix ard xga rde xigv) tihilo αννννν, "Exlwg, 

Kai Thy pes . Fa, in, ben Wap Pars uy 

Avtae oy oy Piaov vier & is ae, WIN Te Xevin, 

Ele inwt4puers Ai v, annoy Te Hie 
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Mz. Pope had formed his eſtabliſhed ftyle of elegant poetry 
before he engaged in tranſlating Homer, a poet whoſe ſtyle 
was extremely different. To this it is to be aſcribed that we 
have here ſo mary prettyneſſes which are not to be found in 
che original—fond arm. lovely boyy—with ſecret pleaſure—glittering 
terrors—lifting higb in air fat bort prayer. I think I can alſo 
perceive in this paſſage the effect of habits of tra ſlating even 


on Mr. Pope. Dazzling helms and nodding creſts were phraſes 
which had become by tranſlating the battle ſcenes of Homer 
ſo familiar to his ear, that though in general more verboſe than 
his author, he could not here dilate the expreſſions beyond the 
dimenſions in which they had uſed to appear : he has there- 
fore contracted into one line the ſubſtance of two in the ori- 
ginal. Had this been the only paflage of the lliad which Mr. 
Pope tranſlated, I am confident we ſhould have found it, if 
not more like Homer, yet certainly more vigorous and affeQ- 


ing. | : 


Mx. Cowper has been led by his fondneſs for the fimplicity 
of Homer to too cloſe a literal adherence to. the words of the 
original, in prejudice ef the ſentiment and the ſenſe. Thus 
becauſe the word vojras, uſually ſignifies an act of attention 
voluntary and protracted, Cowper has rendered it in this paſ- 
ſage, he had attentive marked, an expreſſion utterly inapplicable 
here, as unſuited to the age of the infant and the terror he 
ſhewed. The word ſhould be taken here in its ſecondary fig- 
nification, for the bare intellectual act of perception. The 


word zychdgve in like manner Mr. Cowper has rendered /aughed, 
though 


"+ 


wa „ 


though its meaning in this paſſage is by the Scholiaſt in his note 
(which Mr. Cowper gives) pronounced to be ſomewhat different 
in degree from its ordinary one which alone our Engliſh term 
laughed expreſſes. There is not any one Engliſh word perhaps 
which can render he, but ſurely it would have been better 
to have uſed a periphraſis than to have tranſlated it by the 
mean and vulgar term dandled. 


4 


O comparing theſe two tranſlations with the original it does 
not appear that either of theſe gentlemen, however -great their 
merits, ſeems to have rightly felt the beauty of this paſſage. 
The mode of motion denoted by exaivdy is not at all, expreſſed 
either by fel! back or clung : the one is too ſudden and violent, 
the other deſcribes what might perhaps have been the ſtate 
after the movement had taken place. Mr. Pope was never | . 
married: he was not a man of domeſtic endearment, or family 
| obſervation : and without knowing any thing of the private 
life of Mr. Cowper (which from many paſſages in his works 
I am convinced is perfectly amiable) I think we might ven- 
ture to aſſert that he did not receive Homer's image in the 
nurſery. The paſſage was too natural and fimple for Mr. Pope, 


. and Mr. Cowper has left it mean and proſaic *. 
9 | Tue 


1 uke is falſely rendered by Pope lovely boy. It was not adm tation of the infant's 
4 beauty, but affection for his child, with which Hector was ſtruck. The delicate epithet c, 
| a word of peculiarly ſoft found, is not attempted in either verſion. "Ow Cowper renders aſped, 
which more uſually denotes the look a perſon aſſumes than the appearance he exhibits. The 
fourth line of the original ſeems to amplify the terror by a full enumeration of the ſeveral cir- 


; ſtances immediately crowded on each other— Xaazre i N Mr. Cowper bas deſtroyed the 


[ & } 


Tu enquiry. into, contraſted character might be carried on 
in a compariſon of plays founded on the ſame ſtory, criticiſms 
on the ſame work, letters written on ſimilar ſubjects, and poems 
on the ſame occaſions. But to purſue it at full length in this 
way would exceed the limits uſually aſſigned to eſſays of 
this ſort. It may be uſeful to ſhew that where no compariſon 
of one author with another takes place, ſtill ſome inſight into 
his character, either in an abſolute ſtate, or compared with itſelf, 
may to a certain degree be had. The letters of Swift to Stella 
form one of the moſt complete pictures of mind which can be 
exhibited: probably not ſo ſtudied as confeſſions which he 
might have publiſhed, but more true and equally diſcoverable; 
He left Ireland full of his own importance, with high expec+ 
tations, of cabinet intercourſe and political aſcendency. On his 
arrival at London every object is intereſting, every cireumſtance 
is made to conſpire with the prediſpoſitions of his mind; his 
thoughts are active, his letters exhibit a perpetual flow of vi- 
vacity and animation. After ſome time the aſpect of the poli- 
tical horizon begins to change: he finds that he is treated with 
ceremony where he looked for confidence, and that however 
Vos. V. r uſeful 


effect by ſeparating them in his fourth and fifth lines. Cow per's ſixth line, except that the word 
playing is ill aſſociated with tremendous, is the beſt in this whole paſſage. Pope's And Fedor 


hafted to relieve his child, has no foundation whatever in the original. Homer relates the ſimple 
fats the motive is obviods. Han pa- ſituated where it is in the original excites in my 
mind the idea of a radiant, light thrown by the helmet every way about it as it ſtood on the 
ground. The tranſlators have in the general words beaming and dars ling loſt this image. 
Play in the laſt line but one has been entirely pulled over. 80 niany minute imperfedions would 
not have occurred, or greater beauties would have prevented our taking notice of them, had 


this been felt as a farourte paſſage by the tranſlators. 
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uſeful a ſabordinate inſtrument may be to a "ſtateſman; it ſtill 
muſt be ſubordinate ; however valuable the ſecret advice of an 
humble friend, his merits muſt remain in ſecrecy, and his ſtation 
ſtill be humble. Thoſe even who wiſhed for Swift's aſſiſtance 
were afraid to aſk it, and thoſe who admired his talents dreaded 
his ſeverity. His hopes at laſt appear deluſive, he is diſcon- 
tented with himſelf for having formed them, and with others' 
for their "diſappointment. His pride is mortified, his vivacity 
is loſt, and peeviſh complaints and gloomy reflections fill up 
the latter part of his correſpondence. The whole of it is much 
to be prized for the vivid picture it exhibits of diſtinct and 
progreſſive variations of mind, and much more for the uſeful 
leſſon it inculcates on literary men, to repreſs the ſuggeſtions 
of their own vanity, and not to preſume tob much ee 
e of inen or the wee OWE") of a Patron. 


: . 


5 

"THE dicht Thoughts or complaint of Edward Young pre- 
ſent another very remarkable picture of mind. Voung is him- 
ſelf the conſtant complainant. Every view of general miſery 
leads him to the conſideration of his own ſtate, and the de- 
ſcription of his individual misfortunes. The death of Philander 
his own fickneſs—Narciſſa—the peculiar rancour of death to 
him—the perils which await Lorenzo—recur by every aſſociation 
to his thoughts. The mention of friendſhip reminds him of 
the loſs of friends, and the counterfeit friendſhips of the great: 
the addreſs to ſleep with which the poem begins ſelects for a 
topic its e the wretched, ſerves as an occaſion for in- 


veigning 
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veighing againſt the ingratitude of the world, and for intro- 
ducing the miſery of the author: 


Sleep, like the world, his ready viſit pays 
1.1 _ Where fortune ſmiles ; the wretched he forſakes. 


Vet Young at the age at which he wrote his Night Thoughts 
was the ſame man in temper and intellectual habits as when 
ſo many years before he had publiſhed his Satires : exaſperated 
ſomewhat at the world, which had not rewarded: him exactly 
in the mode and the degree which the author had apportioned 
to his own merits. He has ſtill that high reſpect for birth 
and rank which lead him to accumulate on | himſelf all poſſible 
patronage by a ſeparate dedication of each of his Night 
Thoughts: he gives up the dignified ſeriouſneſs of his work 
to flatter, and almoſt to invoke, a Dutcheſs who had appeared at 
a maſquerade in the character of Night: he conſiders himſelf 
ſtill as a profeſſed author, and enumerates glory as one of his 
inducements to write. The ſame wit, the ſame imagination, 
the ſame antitheſis and epigrammatic point, appear in both theſe 
great works; and no other change ſeems to have taken place 
in his diſpoſition, than the natural effect of time on a temper, 
which ſhewed its diſcontent in his early life by ſarcaſtic ani— 
madverſion, and in age by melancholy complaint. i 


Da. Goldſmith was a man. the fingularitics of whoſe: life 
are well known; and though they may not perhaps be diſco- 
vered on a ſuperficial view, the traces of them are laid fuffi- 
ciently 
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ciently deep in his writings. Some of them being ſuch as 
he could not but know to be his faults, diſcleſe themſelvrs 
by his efforts to palliate and defend them; others are ſeen 
either through his ignorance of their exiſtence, or his ignorance 
of any mode by which they might be concealed. For that 
+ Wa even Goldſmith made ſome attempts at concealing his ſingu- 
larities is I think evident from his ſtriking out of the Vicar 
of Wakefield the following, deemed by Johnſon a fine paſſage, 
which originally was in it. When I was a young man, being 
anxious to diſtinguiſh myſelf, I was perpetually ſtarting new 
'« propoſitions.' But I ſoon gave this over, for I found that 
« generally what was new was falſe.” The only reaſon to be 
conjectured for his ſuppreſſing this was a conſciouſneſs that the 
fault ſpecified was the fault of his youth, and that the reaſoning 
which condemned it was not in his advanced age ſtrong enough 
to oppoſe his anxiety to diſtinguiſh himſelf, or to prevent its 
| betraying itſelf in his converſation by dogmatical, ridiculous and 
paradoxical A. 


_ 'GoLDpsMITH has drawn all his principal perſonages aukwardly 
ignorant of the world, as if he had wiſhed to infinuate that 
this quality is generally an aſſociate of virtue, and a neceſſary 
component part of an amiable. character. His Good-natured 
Man, Young Marlow, and Vicar of Wakefield agree in this 
particular with each other, becauſe in this particular they all 
agree with the author himſelf. Goldſmith's plots and ſtories 


. ſhew the very ſame quality: they uſually turn on incidents 
—_— which an author who knew the world could never for a moment 
ſuppoſe 


rience of the ill effects of violating dramatic probability, re- 
jected his plays, and it is a ſure criterion of merit in a very 
high degree that, utterly incredible as his incidents are, his plays 
and his novels are ſuch favourites with the public. Goldſmith 
was envious: but he was envious through vanity, not through 
malignity. Indications of a benevolent heart appear every 
where in his writings: he rarely indeed praiſes any other author, 
but he ſhews no malice againſt thoſe he might have conſidered 
as his rivals. Whatever he may have borrowed he ſeldom 
quotes. Sometimes indeed he quotes himſelf, a circumſtance 
not ſo much to be aſcribed to a poverty of intellectual ſupply, 
as to a vanity which thought nothing better could be ſaid on 
the ſubject than what he had before given. Of this vanity he 
has left many other proofs ; he diſapproves judging in literary 
matters by popular opinion: in his own caſe he will not ſubmit 
to it, and will force on the public in his printed play the 
ſcene which could not be tolerated in the repreſentation. Gold- 
ſmith did not ſtudy the powers of his mind, for the purpoſe of 
employing them with ſteadineſs on ſuch taſks as he could have 
executed with credit, becauſe he had ſo high an opinion of thoſe 
powers that he conſidered himſelf equally qualified for every 
taſk which might preſent itſelf. And it was natural for him 
who projected a journey to Aleppo to learn the Oriental arts, 
when he did not know any thing of the European ones, to write a: 
poem with a profeſſed intent of deprecating evils, of whoſe 
exiſtence he in his preface exprefles himſelf with much doubt. 


That nullum ſcribendi genus non tetigit, was the joint effect of 
his 


| 
. 
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his poverty, his vigour and his vanity : that nulluin quod 1 
non ornavit, is the panegyric of a friend writing a terſe e 


MH | 4 F F 3. 7 
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tion on his tomb. ApS fe lg e 

Br an induction of many particular remarks of the ſort 1 bad 
here ſuggeſted ſome general obſervations might be drawn, as to 
the parts of an author's writing which may be ſuppoſed indica- 
tive of charaQer, and as to the indications which © they afford. 
When of many particular inſtances, all equally appoſite, one is 
ſpecially ſelected, that one will uſually be found to afford ſome 
indication of the author's habits and circumſtances, diſpoſitions 


and powers of mind. Whoever,” ſays Profeſſor Reid, would 


« infer the inutility of logic from finding that men of good 
« ſenſe reaſon juſtly without rules, might as well infer, that 
* becauſe a man may go from Edinburgh to London by way of 


Paris, therefore any other road is uſeleſs.“ This ſentence 
muſt appear to every reader deciſive as to the country of the 
author. When of ſeveral ſubjects, all equally important, one is 
more largely inſiſted on than the reſt, it muſt be becauſe that 
one is in ſome eſpecial manner accommodated to the prediſpo- 


ſitions of the author's mind, peculiarly congenial to his habits, 


or connected with his fortunes. If the exploits of Julius and 
Auguſtus Cæſar, as exhibited on the ſhield of Æneas, engroſs 


nearly one-half of Virgil's deſcription, we can have little doubt 
of the age in which Virgil flouriſhed, and the protection he 


courted or en joyed. 


„ 


Tus frequent recurrence of any one topic gives infarmation 
of the ſame ſort, Milton often celebrates the muſic of the 
nightingale, for many of his nights were ſpent in ſolitary ſtudy, 
and he wooed the nightly vijitations of his maß. Terence, who 
was himſelf a flave, has always produced on his ſtage ſome 
fave of eminent talents and addreſs to be the principal per- 
ſonage in his drama. Smollet, who was a ſurgeon in the navy, 
has generally preſented ro us ſome naval incidents or naval 
characters, and makes a ſhip of war the frequent ſcene of his 


Novels ; while Farquhar, who had been in the land ſervice, has 


generally introduced a military man into his plays. It is natural 
for every man to ſuppoſe that thofe circumſtances and ſituations 
will appear moſt intereſting to others in which he has found 
himſelf peculiarly intereſted ; and an author judges wiſely when 
he prefers for his ſubjects thoſe modes of life with which he is 
beſt acquainted. When a critic, not very laviſh of his commen- 
dation, gives ſupereminent praiſes to particular paſſages, I have 
always, on examination, found ſomething in them which met 
his prejudices, his habits, or his temper. Johnſon, in his life of 
Congreve, fays, that were he called on to point out the moſt 
beautiful paſſage in all Engliſh poetry, he knows not what he 
would ſelect in preference to the deſcription of the temple in 
the Mourning Bride. In his life of Dryden he tells us, that the 
deſcription of the different modes in which the Engliſh and the 
Dutch are, in the Annus Mirabilis, recorded to have paſſed the 
night after the engagement, is one of the faireſt flowers of 
Engliſh poetry. It is ſomewhat ſingular that theſe two paſſages 

(L 4) expreſs 
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The preciſe modes of his failure may ſhew to which of theſe it 
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expreſs nearly che ſame mental affection horror; dread of that 
melancholy which reſults from our own thoughts under ſtrong 
impreſſions of internal diſtreſs wrought upon by external circum- 
ſtances, and eagerneſs to eſcape from their oppreſſion or to remove 


them by ſociety. © Oh! ſpeak to me and let me hear thy voice, 


« my own tn me with. its Wer ns is the language of 
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Or in. dark churches walk among the „„ 
They wake with horror, and dare leep.. no more 8 
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is the deſcription of the ſenſations of the Dutch. Any one who 
is acquainted with the character of Doctor Jolinfon cannot be at a 
loſs for the circumſtance which imprinted the beauty of theſe | 
paſlages ſo very ftrongly © on his eee 8257 e 
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| Tae comparative view of thoſe works of an author in which 
he has ſucceeded with thoſe in which he has failed would furniſh 
ſome information as to his diſpoſitions and habits. If Waller's 8. 
verſes on the Protector excelled thoſe on the King, it is not ſuf- 
ficiently accounted for by his remark that poets ſucceed beſt in 
fiction. If Dryden's plays are fo much inferior to his other 
works, it muſt either have been becauſe he was ignorant of the 
nature of dramatic compoſition, or becauſe his neceſſitous cir- 
cumſtances drove him to a taſk which he performed negligently. 


18 


89 ] 


is to be imputed. When he makes the Emperor of Barbary ac- 
quainted with Roman fables and alluſtons; when he introduces 
Cleomenes ſpeaking of the Copernican ſyſtem, two thouſand 
years before its invention, theſe are evidently the faults of negli- 
gence. Dryden's neceſſitous life is therefore ſufficiently eſta- 
bliſhed. 


Tun country and time of an author uſually leave very ſig- 
nificant marks in his writings. Mr. Wood has, with much 


ingenuity, aſcertained from the direction in which certain winds 


in Homer's poems are ſaid to blow, and from the Ionian VIEWS 
he gives of the relative ſituations of the Grecian iſlands, . that he 
was of a country eaſtward of Greece: and works, which falſely 
pretend to be of great antiquity, ſeldom fail to betray. themſelves 


by anachroniſms. Thus Bentley urges againſt the Epiſtles of 


Phalaris, that they ſpeak of tragedies, before tragedy had ex- 
iſtence, or the name its modern acceptation; and Mr. Warton 


looks on it as deciſive againſt the poems publiſhed by Chatterton, 
that they ſpeak of Stone-benge as a druidical temple, a diſco- 
very made by the laborious diſcuſſion of modern. antiquaries, 
againſt the aſſertions of antient chroniclers ; and that they recom- 
mend, inſtead of the abſurdity and impropriety of religious 
dramas, ſome great flory of human manners, an idea which muſt 
appear to be the reſult of taſte and diſcrimination belonging only 
to advanced periods of ſociety. The time and place when a 
particular work was compoſed may ſometimes be diſcovered. 
From internal evidence the dates of Horace's Odes are, to a 


Vox. V. (x) conſiderable 


% . 


E 
conſiderable degree of preciſion; ſettled” by his commentators: 
The original definition of penſion in the Engliſh dictionary ſhews/ 
that the work was compoſed before the author. had received 
that honourable mark of royal munificence; and' the mention of 
ſome cries peculiar to London, with ſome” other characteriſtic 
circumſtances, ſhews that when Swift wrote his ON Morning he 
was not reſident in Dublin. | 


J 


Tux favourite opinions of an author will, in ſome” way or 
other, force themſelves into his works. It is hard to fay/ into 
what ſpecies of writing a deiſtical writer will not be able to 
inſti] the -poiſon of his prejudices; and it is unfortunate for the 
cauſe of religion that its ſupporters have not ſhewn equal addreſs in 
inſinuating and propagating the truth; Political opinions take ſo 
ſtrong an hold on the minds of Engliſſi authors that they almoſt 
always bring themſel ves into notice: Gray has, in His Elegy, ſhewn 
us that Hampden, Milton, and Cromwell were; in his mind; the 
greateſt perſonages in Engliſh hiftory, and Mr. Horne Tooke 
makes; in his "Er vrepbtrra, frequent recurrence to thoſe poli- 
tical ſituations of his life to which we are indebted for this ad- 
mirable grammatical treatiſe, The rank in ſociety Which an 
author holds is uſually diſcoverable in his writings. - Otway uſu- 
ally makes poverty one of the ingredients of the diſtreſs of his 
Fielding deſcribes with great fidelity the manners of 


drama. 


the lower claſs, but fails whenever his ſtories make it neceſſary 
for him to bring his readers into thoſe ſcenes in which he had 


never walked himſelf ; and perhaps to the want of authors of a 
5 higher 


L 9 1 


higher rank it is owing, that we have ſo few juſt repreſentations 
of their manners exhibited on the ſtage. 


Tus age of the author at which his ſeveral works were compoſed. 
is generally diſtinguiſhable by the works themſelves In juvenile 
compoſitions we have common-place- remark, poetic mythology, 
extravagant ſentiment; and improbable; ſtory, Scholaſtic infor- 
mation is all which their authors, at that period of their lives, 
have attained; and vivacity and fancy are their only excellencies. 
Hence it is that the juvenile works of all our poets have ſo great 
a ſimilitude to each other ; for to a certain age the knowledge of- 
all men differs only in degree, and not until after that does it 
differ in kind. Age and dignified experience ſupply information 
and mature the judgment. The paſtorals even of Pope fall far 
ſhort of the excellence of his other poems.. To the praiſe of 
Swift's carly good ſenſe let it be obſerved, that his firſt compo- 
ſitions are free from the uſual faults of immaturity, and almoſt 
entirely treat of topics connected with human life. Yet even in 
theſe poems we have an evidence that they were juvenile per- 
formances; for what but the licentiouſneſs of a juvenile mind, 
the propenſity to imitate without ſelection whatever has been 
admired, and to be taken with what is moſt dazzling, could 
have induced Swift to undertake the diſcurſive views, vehement 
tranſitions and florid diction of the Pindaric odes. 


Bur it is now time to conclude theſe eſſays. I have done my 


duty to the Academy in enquiring into the ſubject they had 
recommended.. 


6929) Fl 


recommended.” It is of ſuch importance and extent that I feel I 


have but touched lightly on a few of its principal topics. On 
this ſlight conſideration I have found it ſo intereſting that I do 
violence to my inclinations in not purſuing it farther. - I conclude 
it thus abruptly, for were I to proſecute the enquiry to the ex- 
tent of my own wiſhes or the ſubjeQ's importance, I ſhould 
offend againſt the indulgence of the Ou and the Patience h 
of the Public. 
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Some CONSIDERATIONS A CONTROVERTED 
PASSAGE f HERODOTUS. By the Right Honourable 


the Earl f CHARLEMONT, Preſident of the Royal Iriſh 
Academy and F. R. 8. 


How far the prevailing mode of philoſophic ſcepticiſm may ReadJuly 7, 


or- may not have benefited mankind I will not pretend to 


determine, it being ſufficient for my purpoſe that its prevalence 
be allowed. Neither does this faſhionable wiſdom content itſelf 
with the higher ranges of philoſophical enquiry : it deſcends 
even to criticiſm and hiſtorical refearches; and the modern 
wiſe man, deeming it below his dignity to follow thoſe ancient 
guides by whom our forefathers have, perhaps too implicitly, 
been led, and preſuming on his own ſagacity, ſets up his bold 
gueſs againſt the relations of authors almoſt contemporary with 
the facts they have aſſerted, and delights in proving, or endea- 
vouring to prove, that he is more profoundly ſkilled in the 
knowledge of antiquity than the ancients themſelves, There is 


perhaps no author who has ſuffered more from this critical pre- 
[A2] ſumption 


2. 3 
ſumption than that beſt and earlieſt of profane hiſtorians, Hero- 
dotus. This elegant and inſtructive writer, © qui princeps,” as Tully 
has of late years been the principal 
but of conceited criticiſm; his opinions have been contro- 
verted, and decried as abſurd; his aſſertions have been peremp- 
torily contradicted; and this luminary, which had for ages been 
ſuppoſed to have thrown the moſt certain light on the dark 
hiſtoric times, has been diſcovered to be at beſt an ignis 
fatuus, while in its ſtead the bright ſun of modern erudition 
has been ſet up as ſufficiently luminous to enlighten the moſt 


remote and obſcure ages, by caſting its rays backwards into the 
depths of time. Whether I may not be too partial to an 


ſays, © genus hoc ornavit, 


author who, during my Eaſtern voyage, was my conſtant and 
beloved companion, I will not pretend to ſay ; but this. I can 
ſafely aſſert, that though perhaps in thoſe circumſtances and 
opinions which he relates or adopts on the authority of others 
he may be often erroneous, wherever he ſpeaks from his own 
knowledge I have always found him a faithful guide; and in 
many inſtances, with ſome of which I may perhaps hereafter 
trouble the Academy, I have clearly diſcovered that the errors 
which have been imputed to him have proceeded, not from 
his fault, but from our ignorance of his. true meaning ; one 


of which miſconceptions, (for ſuch at leaſt it appears to me) 
ſhall be the ſubject of the preſent eſſay. 


RoB1NsSoN. in his Diſſertation prefixed to Heſiod, and Mr. 
Muſgrave in a poſthumous work entitled“ Two Diſſertations on 
_ Grecian 8 and many others, have bitterly inveighed 


againſt 


13 


againſt Herodotus for the opinion ſuppoſed to. be conveyed in 
the following words, Lib. 11. Cap. 53. page 129. Edit. Weſſel: 
"Hotodov Y rea "Oppo JAnum TETRARODIONs Ee dong fee mpeo (uſepous 
ever bai, xc. 0U TAEOOh, 3000. ds Ei 06 rolnoiſeg deo EM, Nc. 
Tours OrCν, rag ẽmννννi g doiſeg, uo Thang Te K Texas dil Aoiſeg, di ede 
*euTQv Tnpimaſs —* For Heſiod and Homer, whom I believe to 
« have exiſted four hundred years before me and no more, 
were they who formed a theogony for the Greeks, gave 
„ firnames to the Gods, diſtinguiſhed their honours and their 
functions, and inveſted them with their ſeveral forms.” 


In the common acceptation of this paſſage, which theſe gen- 
tlemen ſeem to have adopted, nothing is more certain than 
that Herodotus is miſtaken. That religion, and Gods, together 
with their reſpective names, were known to the Greeks long 
before the times of Heſiod and Homer has been proved by 
ſundry irrefragable arguments; but, if no other proofs were 
to be had, the manner in which theſe poets ſpeak of the Gods, 
as of beings long ſince known, and worſhipped by the anceſtors 
of the generation then exiſting, would alone be ſufficient evi- 
dence to this point; and more eſpecially Homer, who clearly 
ſuppoſes every theological circumſtance of which he treats to 
have been commonly known at the time of the Trojan war, 
many years before he was born; and ſurely it would have been 
a ſtrange, abſurd and unaccountable anachroniſm in this great 
bard, if he ſhould have made his heroes invoke' by name deities 
whoſe worſhip did not exiſt in their time, and whoſe names he 


himſelf had invented, little leſs, by the ſhorteſt calculation, than 
a century 


e "LOR 
a century afterwards ; yet, as I do not like to ſuppoſe an author, 
circumſtanced like Herodotus both in antiquity and in character, 


guilty of an opinion abſurdly erroneous, and conſequently do 


not like to diſſent from him in a matter, of which he muſt 
have been a much more competent judge than the moſt learned 
antiquarian of the preſent age, I ſhould wiſh, if poſſible, to 


diſcover ſome ſuch ſenſe of his words as might reconcile his 


opinion with what is evidently; the truth, and might clear him 


from the ſuſpicion of abſurdity, an imputation which, from 


the general tenor of his writings, he ſo little deſerves. In order 
to this I ſhall endeavour to ſhew that, by the words of our 
author, it is not neceſſary he ſhould be underſtood to mean 


that Heſiod and Homer were the inventors, or even the firſt 


importers, of Grecian theology ; but only that before their 
time, and previous to their writings, the Greeks poſſeſſed no 
regular ſyſtem of that ſcience, which was by them regulated, 
amplified and. improved in all its ſeveral branches. 


AND firſt, we are told by Herodotus that theſe poets formed 
a theogony for the Greeks, The word remcaiſes may perhaps be 


© conſtrued to mean *, as in ſome inſtances it does, not that a 
theogony was originally framed by them, but that they were 


the firſt who poetized upon this ſubject, or who gave to the 
Greeks a ſyſtem of theogony in verſe, But, to take the word 


in its more obvious acceptation, the aſſertion can mean no 


More 


* Vide Stephani Theſaur. Art. wow, 


1 
more than that they firſt traced and diſtinguiſhed the families 
of the Gods, or, in other words, gave a compleat and perfect 
ſyſtem of the divine genealogy. Neither does this opinion of 
our author appear by any means ill-founded, or even contrary 
to the ideas at this day adopted by many learned men. 
For though Muſzus is ſaid to have written upon the ſubje& 
before the time of Heſiod, yet is this fact problematical; 
and the poetic treatiſe of the latter *, which has come down 
perfect even to our times, is, at the leaſt, a ſtrong preſumption 
in favour of Herodotus ; eſpecially when we confider that, 
whether right or wrong I will not preſume to determine, that 
primeval antiquarian is, as we ſhall preſently ſee, decidedly of 
opinion that all thoſe poets who are ſaid to have exiſted before 
Hefiod and Homer were in fact poſterior to their time. 


TE ſecond point aſſerted is, that theſe poets gave firnames 
to the Gods. And here I muſt premiſe that the ſenſe in which 


this paſſage is uſually underſtood, namely, that Heſiod and 
Homer 


* I am well aware that though the Theogony of Heſiod be generally admitted to 
be genuine, ſome few critics, both ancient and modern, have ventured to ſuſpeCt that 
the poem which has come down to us is not the work of that moſt venerable bard. 
Among theſe, Pauſanias ſeems to doubt, when in his Bœoticks, Cap. xxvii. page 762, 
he fays, „we know alſo that Heſiod, or whoever in his name has written the T heogony.” 
And expreſsly declares his opinion, Arcadica, Cap. xviii. page 635, “ that having 
« accurately read the Theogony of Heſiod, and certain verſes attributed to Quinus, 
« he doth not think either of them genuine.” The authenticity of the poem is 
however generally confeſſed, and this paſſage of Herodotus ſcems to me a firong 
proof in its favour, as it from hence appears more than probable that, at the leaſt, 


Heſiod had written a Theogony. 
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Homer were the firſt who aſſigned names to the Gods, muſk 
neeeſſarily involve Herodotus in an abſurdity: af which no 
author, even the meaneſt, can be ſuppoſed capable, by making 
him contradict what he himſelf has aſſerted a few lines before, 
where he tells us that the Pelaſgians received the names of the 
other Gods, and laſtly that of Bacchus from Egypt, and the Greeks 
from them. Nothing ſurely leſs than abſolute neceſſity ſhould. 
induce us to ſuppoſe our author capable of ſo manifeſt a eon- 
tradition, and I hope to ſhew that no ſuch neceſſity exiſts, 
The word Erwwwe; muſt be interpreted not nomive but cagno- 
mina; fach is undoubtedly its plain fignification, and indeed 
our author himſelf, not many lines previous to the paſſage in 
queſtion, ſpeaking of the Pelaſgians, and of their early theology, 
clearly infers an effential difference between the Ouweue and the 
Eri. Emwvupunyd d "Ou eToieuY]o od ev. | eie. We may alſo 
obſerve that Owouaſz is invariably uſed to expreſs the names 
received by the Pelaſgi from Egypt, and by the Greeks from 
them, while the appellations ſaid to be given to the Gods 
by Heſiod and Homer are alone diſtinguiſhed by the word 


ETwuun. 


As the entire paſſage is curious, and may help to elucidate 
the ſubject of this eflay, I will give its ſenſe at large, ane 
as literally as I am able. 


« Theſe Pelaſgi, before this time, as I learned at Dodona, 
% praying to the Gods, lacrificed all things to all 1 in common, 


but 


| 189 J 

<« but affixed to none of them either name or ſirname, for they 
had no where been informed in this particular; but they 
called them Gods from this cauſe, as aptly diſpoſing of 
„all events and of all regions. But, after a long ſpace of 
time, they received the names (ra oweoua]z) of the other Gods 
« from Egypt, but that of Bacchus a long while after. And 
« ſome time afterward they conſulted the oracle at Dodona 
“ concerning theſe names (rei r Owopalw) for this oracle is 
« eſteemed the moſt ancient among the Greeks, and was the 
only one exiſting at that period. Theſe Pelaſgi then, con- 
« ſulting at Dodona whether they ſhould make uſe of thoſe 
“ names (ra Oweuaſa) which they had from the barbarians, the 
« Oracle anſwered that they ſhould make uſe of them. And 
“ ſo from that time they worſhipped (or ſacrificed—Evwy) giving 
* thoſe names (Tow: Ourguac:) to the Gods; and afterward the 
« Greeks received them from the Pelaſgi. But from whence 
© each of the Gods had his exiſtence, or whether they have all 
% of them been from eternity, or under what forms, are matters 
* unknown until yeſterday, as I may fay. For Heſiod: and 
Homer, whom I believe to have lived four hundred years 
« before me, and no more, were they who formed a Theogony 
„ for the Greeks, gave firnames (Tas ETwuwa;) to the Gods, 
diſtinguiſhed their honours and their functions, and aſſigned 
to them their ſeveral forms. To theſe men the poets, who 
are reported to have been prior, were, in my opinion, poſte- 
« rior ; and the firſt things which I have related the prieſteſſes of 
Dodona told me, but the latter, reſpecting Heſiod and Homer, 


I myſelf aſſert.” 
Vor. V. ESEL | Tavs 
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Tavs we find, and muſt evidently infer from the context, 
that, though Herodotus may be perfectly right in ſaying that 
Heſiod and Homer were the firſt who gave to the Gods certain 
appellations which he terms ETwwupuz, it does not follow from 
thence that they were not before diſtinguiſhed by ſpecific 
names, Oweua]e ; neither can our hiſtorian, who poſitively aſſerts 
the contrary, be charged with any ſuch abſurd and falſe aſſer- 
tion. What theſe Erwwyp.a were it is very difficult to explain, 


and J fear even to hint a wild conjecture that they might pol- 
fibly have been the epithets * which Homer uſually annexes to 
the names of the Gods, and which ſeem to be ſtrictly appro- 
priated ; ſuch as the cloud-compelling Jupiter, the ox-eyed 
Juno, the far-darting Apollo ; epithets which are ſometimes 
1 | formed into names, and uſed as ſuch, as in the inſtance of ä 
| Arrrerokes, bearer of the filver bow ——— 


"Ep Kaif pev Apyuporet, dg Xpuoyy Ale Sag. 


. | | Or rather perhaps they may have been thoſe firnames given 
| | | to the Gods, either from the place in which they were prin- 
5 cipally venerated, and worſhipped as tutelar deities, or from 
| ſome peculiar and diſtinctive attribute; as Zeus Auvxaiog—AmTornur 
| 2 o Exuecupleg, the helper, &c. &c. And this conjecture is in ſome 
| | degree fortified by a paſlage of Pauſanias,—Arcadica, Cap, xxxviii. 
| Page 679, where ſpeaking of ſeveral temples on Mount Lyceus, 
| | . he 


| : * Heſiod's Poem is alſo full of theſe epithets. For examples, vide the firſt twenty lines of 
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he mentions one of Apollo in theſe words ;—Eow de & Tos Tpo; 
mee Tau opoug Aro tepoy, kN Hagar There is in 
„the part of the mountain that looks eaſtward a temple of 
« Apollo, firnamed Parrbaſi us.” And again, ſpeaking of a 
temple of Eurynome in the country of the Phigalenſes, he thus 
expreſſes himſelf. Arcadica, Cap. xli. page 684: 71 0 Eupunopeny 
c {Ev TWY QIYHNEWY Anuog Erin Ewa re ric [EUKEY ApTeudog —< The 
people of the Phigalenſes believe that Eurynome is a firname 
„ of Diana.” Now that Emixanog and Erwwyiz are words per- 
fectly ſynonimous we know from the authority of Stephanus, 
who explains the former by the latter. Perhaps alſo I may be 
allowed to hazard another conjecture, which appears to me not 
entirely without foundation: The appellations given to the 
Gods by Homer and Heſiod may poſhbly have been no other 
than tranſlations into the Greek language from the original 
names received from Egypt by the Pelaſgi, and may have been 
conſidered as additional or firnames, the old Egyptian appel- 
lations being ſtill eſteemed the real Ovouare of the ſeveral divi- 
nities. Moſt of the names given by the Greeks to their deities 
have certain etymological meanings, which mark either the 
origin, or ſome eſſential and peculiar attribute of the Gods who 
are diſtinguiſhed by them. Thus Agpodiry, Venus, is derived 
from Aępos, ſpuma *, becauſe ſhe was ſuppoſed to have ariſen 

L. . from 


* Of. this derivation we are informed by Heſiod, @coyona, page 16, verſe 194 The 
whole of this paſſage is ſo poetical, that I will endeavour to give a literal though very inade- 
quate tranſlation of it. 


» Beauteous 


- 
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from the froth or foam of the ſea, and may poſſibly have 
been tranſlated from an Egyptian word of the ſame ſenſe and 
etymology. That the Greeks were accuſtomed to ſubſtitute 
tranſlations for Egyptian names we know to a certainty. Thus 
Chemmis or Chemmo *, which meant the city. of Pan, was by 
them named Panopolis, and ON, the city of the ſun, was tranſ- 

lated 


+ 6:58, ws + » + + - - Beauteous and revered 
Went forth the dame divine. Around, the graſs 
Beneath her ſoft feet ſprang. Her, Aphrodite, 728 
A Goddeſs Foam - begot, and Cytharea 
With garlands erown'd, both men and gods have named, 
For that from foam her nouriſhment ſhe drew, 
And that Cythera firſt of lands received her; 
And Cyprogene, as born within the bounds 
C- Of billowy Cyprus, and Philomeda, E 
Partial to that from whence ſhe claims her birth. 
New-born ſhe feeks the aſſembly of the Gods, 
Uſher'd by Love, while fair Deſire attends ; 
Ev'n from the firſt this honour ſhe poſſeſs'd, 
With men and Gods immortal doom'd to rule 
O'er virgin converſe, ſmiles and wanton wiles, 
Dulcet delight, friendſhip, and blandiſhment ! 


zn quilo mounbole int Kore muſt mean, © becauſe ſhe was born in the Cyprian Sea,” and I 
have therefore tranſlated, within the bounds of billowy Cyprus. We have. already been informed 
that the Goddeſs was born at ſea, and may therefore conclude that ſhe firſt aroſe ſome where 
near the coaſt of Cyprus, from whence the winds drove her to Cythera, where ſhe firſt landed, 
The appellations of Venus recorded in theſe lines may all of them have been Erwmpuas. 


® 3 Tous Nh & jhorer ayakuals M νννν,E) val wie debe, a Ke TA EX WIV AO) 
xala Tw Orfaide, _— un ure ro Y XH, prluppanrevopurrny & Thar; Ion, Diod. Sic. 
Lib. i. page 21. 


For ON, Heliopolis, vide Theophil. ad Autol. 111. Vide alſo Cellarii Geog. Tom. 11. 
Africa antiqua. page 35—6. 


OM is a myſtical word in the Sanſcrit or ſacred Indian language. vide Aſiatie Re- 


ſearches, page 242—8ir William Jones's Diſſertation on the Gods of Greece, Italy and India. 
66 The 
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lated Heliopolis. Neither was this cuſtom, which probably aroſt 
from their extreme delicacy of ear, and from a well- founded, 
though ſometimes perhaps ſaucy predilection for their own 


melodious 1diom, confined to the Egyptian tongue. All other 
Eaſtern. 


The Viſhnu, Siva and Brahma are expreſſed by the letters A. U. M, which coaleſce and 
form the myſtical word OM. Whether the Egyptian ON, which is commonly ſuppoſed' 
« to mean the ſun, be the ſanſerit monoſyllable, I leave others to determine.” And again, 
page 262, I am inclined to believe that not only Criſhna or Viſhnu, but even Brahma and 
« Siva, when united, and expreſſed by the myſtical word OM, - were deſigned by the firſt 
« 1dolaters to repreſent the ſolar fire.” And afterwards, page 272, © The three powers, 
6 creative, preſervative and deſtructive, which the Hindus expreſs by the triliteral word 
% O'M, were groſsly aſcribed by the firſt idolaters to the heat, light and flame of their 
© miſtaken divinity, the Sun; and their wiſer fucceſſors in the Eaſt, who perceived that the 
« Sun was only a created thing, applied thoſe powers to its Creator.” 


Dioſpolis, Hermopolis, Heracleopolis, Aphroditopolis, and all the many other Greek names 
of Egyptian cities ſo formed, were probably tranſlations from the Egyptian. The firſt of theſe, 
Dioſpolis, is evidently tranſlated from the Egyptian and Hebrew name of this metropolis, 
AMON NO, or NO AMON, the city of Jupiter, which was indeed its only Eaſtern name, 
the appellation Thebes, ancient as it is, having been given to it by the Greeks, as we are 
informed by Diodorus Siculas, Lib. i. page 54, who, ſpeaking of its foundation by Buſiris, 
has theſe explicit words—Krioas Thr dre ptr Aiyunlar xakupirm Ales wow mw plynaAuy, iT 
& Tor En Orfas. Neither can I avoid taking notice of the ſingularity of this circumſtance, 
from which it appears that even at a period ſo early as previous to the time of Homer, who 
mentions the Egyptian metropolis by the name "Thebes, it was cuſtomary with the Greeks to 
give names of their own to foreign cities, and even to entire countries, fince Herodotus 
informs us, Lib. ii. that anciently all Egypt was called Thebæ rat a: Onfa: Andes 
exaMilo,, In the time of the Prolomies, when, from the wideſpread conqueſts of Alexander 
the Greek language was become univerſal, when that faſtidious people had every reaſon to 
look down upon all mankind as their inferiors, and when the ſovereigns of Aſia, and parti- 
cularly of Egypt, were Greeks, ſuch tranſlations as we have already mentioned, from languages 
by them acc unted barbarous, might naturally have been expected; but that at a period ſo early 
as that of the Trojan war, when Greece was yet in her infancy, and when the Greeks were 
far leſs poliſhed than the nations of the Eaſt, they ſhould have taken this impertinent liberty, 
appears to me ſurprizing, and even unaccountable ; a liberty which has undoubtedly been 
miſchievous to poſterity, by ſuperadding confuſion to the natural and inevitable obſcurity of 


remote hiſtory. 
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E 

Eaſtern languages were treated by them in the ſame manner; 
and the fact which we have aſſerted may be farther exemplified 
by their tranſlation of Baalbec, the city of Baal, which in the 
Phcenician fignified Lord, and was uſed as an appellation of the 
Sun, as the ſupreme Lord of that people, into the ſame more 
muſical word, Heliopolis . Such tranſlations may . poſſibly 
have been the ETwwywas in queſtion, and under this idea we 
may ſuppoſe that Homer in the Iliad may have made his heroes 
invoke the divinities by theſe tranſlated names, as better adapted 

0 


— 


A difficulty, however, which occurs reſpecting this laſt conjecture, muſt not be con- 
cealed. In the beginning of this book, Euterpe, page 105, Herodotus informs us that he 
journeyed to Heliopolis and Thebes ia order to diſcover if the prieſts of theſe cities concurred 
in ſentiment with thoſe of Memphis, from whom he had hitherto principally received his 
information: . For,” ſays he, © the Heliopolitans are eſteemed the wiſeſt among the Egyp- 
« tians.” He then proceeds to relate what he heard from them, excepting only that myſte- 
rious knowledge concerning the divine nature into which probably he had been initiated, and 
which conſequently he was not at liberty to reveal. And here, among other Egyptian preten- 
ſions, he tells us that, according to their report, the Egyptians firſt made uſe of the firnames of 
twelve Gods, which the Greeks derived from them—dJvutixe Tr 0% ETH g mAryor wpoloug 
Avyowhovg rpuroat, xa EM, Taps c erxzacfur.—From whence we may perceive that the 
prieſts of Egypt, in their zeal to be accounted inventors and founders of all mythological ſcience, 
arrogated to themſelves the original uſe; (or rather ſanction, for d properly ſignifies lage 
ſancio) not only of the names but of the' firnames alſo of the Gods. That Herodotus how- 
ever does not give credit to this claim we may infer, as well from his afterwards aſcribing the 
invention to Heſiod and Homer, as from the concluding words of the paragraph in queſtion, 
where he expreſsly ſays that the greater part only of the Heliopolitan claims they demonſtrate 
to be well founded. volle h Te Fee tpyw ihyhsr om ref Which two paſſages taken 
together would induce us to - ſuppoſe that the original uſe, or inſtitution, of firnames for the 
Gods, and their pretenſion that the Greeks had received ſuch firnames from them, was 
preciſely that part of their claims for which he did not think they had any good foundation. 
What theſe Exaruuias were, of which the Heliopolitan prieſts arrogated to their country the firlt 
uſe, it is impoſſible even to gueſs : but as they might poſſibly have been of the ſame nature 
with thoſe of which our hiſtorian aſcribes the invention. to the Grecian bards, and cannot 
well be ſuppoſed to have been tranſlated names, candour will not allow me to conceal a 
circumſtance which might perhaps ſeem in ſome degree to militate againſt my laſt conjecture. 
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to the melody of his metre, and to the faſtidious ears of his 
countrymen, without incurring the cenſure of anachroniſm, 


though none but the original Egyptian appellations had been 
uſed or even known at the time of the Trojan war. Virgil 
may ſeem, at the firſt glance, to have been guilty of a ſimilar 
error, if ſuch it ſhould be deemed; his heroes ſpeak of the Gods 
by names which could not poſſibly be known to the Trojans, 
the Greeks, or probably to the ancient inhabitants of Italy. 
But then his heroes ſpeak a language alſo of which in their 
times they muſt neceſſarily have been ignorant, and conſe- 
quently the names of that adopted language are ſubſtituted 
for thoſe by which they had in reality invoked their deities, as 
the only appellations which could be intelligible to ſuch as poſ- 
ſeſſed no other tongue but that in which he wrote. His Trojans 
ſpeak Latin, and therefore neceſſarily call upon their Gods by 
Latin names. - A fimilar apology cannot, however, be made far 
Homer; his language was probably the ſame in fact, allowing 
for ſuch alterations and improvements as would naturally be 
made in the time which elapſed between the Trojan war and 
his day, with that which was ſpoken by the Greeks, and, as 
ſome ſuppoſe, by the Trojans alſo, at the ſiege of Troy. But 
yet he may be ſurely allowed, without being hable to any 
great degree of cenſure, to make uſe of names for the divinities 
tranſlated into the vernacular idiom, both of his own time and 
of the period which he celebrates, from thoſe Egyptian appella- 
tions which were uſed in the age of his heroes; but had he 
made his heroes invoke by name Gods, who before his time were 


nameleſs, and to whom he himſelf had firſt given names, the 
anachroniſm 


1 [ 
-anachroniſm would then indeed be palpable, and without 


excuſe. 


 Sucn are the conjectures that have occurred to me upon 
this very obſcure ſubject, which however I only mention as 
fuch. In matters of antiquity ſo very remote every poſſible 
gueſs may be allowed, and the antiquarian ſcience ſeems exclu- 
fively to be entitled to the delightful privilege . n 


caſtles in the air. 


Tur third aſſertion of Herodotus is that Hefiod and Homer 
diflinguifhed the honours and functions of the Gods; for ſo 1 
interpret the word deoiJeg, That is to ſay, that whereas before 
the time of theſe bards no ſpecific .mode of worſhip, or ſpecies 
of ſacrifice was allotted to each of the ſeveral divinities, and 
their tutelary powers were mixed and confounded, theſe poets 
regulated the tutelage and the functions of every ſeveral God, 
and affigned to each his particular mode of worſhip and of 
ſacrifice. And upon this part of our author's opinion I cer- 
tainly need not dwell, as it is by no means abfurd to ſuppoſe 
that ſuch was really the fact. Nothing can be more probable 
than that in the very early ages ſuch confuſion exiſted in 
religions worſhip, and no perſons were more likely, both from 
their influence and ſuperior knowledge, to inculcate and to 
ſettle theſe regulations than the bards in queſtion. 


In the laſt place our author afferts that the peculiar forms 
under which the Gods were pictured and adored were invented 


by 
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by theſe poets, And this may certainly be true though the 
Gods had been acknowledged, named and worſhipped long 
before their time: neither is it improbable that the figures, 
by which the ſeveral divinities are known and diſtinguiſhed, 
may not have been in uſe before the period aſſigned to them 
by Herodotus. In the rude ages, when ſculpture, if known, 
was rarely and imperfectly practiſed, a ſtone unhewn, or at beſt 
but roughly cut or hammered, received the name of a god, 
and was worſhipped; and ſuch repreſentations are known to 
have deſcended even to the moſt poliſhed and enlightened ages 
of heatheniſm, being, as I ſuppoſe, reverenced as the firſt and 
original ideas under which the deity had been repreſented. 
Venus Urania, for example, is ſtill to be ſeen under the figure 
of a pyramidical ſtone on the reverſe of a Grecian coin of 
Caracalla, quoted by Triſtan, tom. 11. page 220. Neither is this 
medal ſingular, as many others exiſt of different ages bearing 
the ſame impreſs. Pauſanias alſo informs us, Attica Cap. xix. 
page 44, that in his time the ſame goddeſs was worſhipped at 
Athens under a form nearly ſimilar, Tauſys yap oxnua, &c.; 
and the figure of this goddeſs, who was the ſame with the 
Paphian Venus, is accurately deſcribed by Tacitus, where he 
mentions the viſit paid to her temple by Titus Veſpatianus, 
Hiſtor. Lib. ii. page 198—“ Simulachrum De non effigie 
« humana, continuus orhis latiore initio tenuem in ambitum, 
« metz modo, exſurgens, et ratio in obſcuro.” We are likewiſe 
told by Pauſanias, Bœotica Cap. xxvii. page 761, that the 
Theſpians from the beginning © honoured Cupid principally 
among the Gods, and that their moſt ancient figure of him was 

Vor. V. [C] . a white 
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2 white flone—Qctgv I; Z. Oegrig Tinacw "Epula pand]a A apyic, xa 
TOW wv EYHALE e 9 Mog. | 


Ir then we may be allowed to ſuppoſe that in the dark and 
rude ages of' Greece thoſe elegant and peculiarly adapted figures 
of the Gods which have deſcended even to our times were not 
uſed or even known, there ſurely can be no abſurdity in ſup- 
poſing that ſuch figures, which from the beauty and harmony 
of their compoſition I may almoſt ſtile poetical, were the inven- 
tion of theſe great and ancient bards, theſe bright luminaries 
by whom mankind was in all reſpects enlightened and influ- 
enced, and who, if they be allowed to have firſt diſtinguiſhed 
the functiont of the Gods, may not improbably be ſuppoſed to 
have invented thoſe ſymbols by which ſuch appropriated func- 
tions were indicated ; or, at the leaſt, that their writings may 
have afforded ſufficient hints for the compoſition and formation 
of the ſymbolical images which were afterward adopted. And 
the probability of this laſt ſuppoſition will be conſiderably 
increaſed, when we reflect that many of thoſe peculiar ſymbols 
and even features, by which the ſtatues and pictures of the 
Gods are marked and adorned, are particularly mentioned and 
deſcribed by Homer—ſuch as the thunderbolt and black brows 
of Jupiter, the large eyes of Juno, the bow and lyre of Apollo, 
the trident of Neptune, the cegis and blue eyes of Minerva, &c. 
Neither can it by any means be accounted improbable that 
ſtatuaries. and painters may have framed their images and 
portraits upon the ideas of Homer, ſince we are informed that, 
in an age long after the exiſtence of that inſpiring bard, from 
| | | his 


19 |] 


his ſublime deſcription Phidias * caught the noble idea, which 
enabled him to form his great maſter-piece, the Olympian Jove. 
Perhaps alſo I may be allowed to mention, as in ſome ſort 
favourable to this conjecture, a paſſage of Strabo, who, Lib. viii. 
page 593, cites the following ancient ſaying —Koulo; d tipna: wa 
To, 0. rag Twy Oed eu, 1 A day, 1 [0v0; 5 It is wittily 
fſaid of Homer that he alone ſaw the forms of the Gods, or he 
alone ſhewed them.” Indeed, though from the deſcriptive 
manner in which Homer every where ſpeaks of the Gods we 
might naturally be induced to ſuppoſe that he deſcribes them 
from 1mages ſuch as now exiſt, and which were frequent in his 
time, yet as there is ſome reaſon to ſuſpect, not only from the 


6841 authority 


For the verification of this ancient tradition ſee Valerius Maximus, Lib. m page 3143 


Macrobius, Lib. v. Saturnalium, Cap. xiii. ; but above all Strabo, Lib. viii. page 543.— 


A Tournerrvovos d Tov ,, &. It is recorded that Phidias, being aſked by Pandænus 


(or rather Panznus) what archetype he had choſen to imitate in expreſſing the image of Jupitet, 


anſwered, that which is propoſed in theſe verſes of Homer, Iliad i. verſe 528 : 


H, x xvarnou in uo. Nc K por, 
Auſtpooiar & apa xailas digg ,üUidaleg, 
Kpalog am &bνeie, wiyar 3 inn Ohvuror, 


Euſtathius alſo, in his note on this inſpiring paſſage, informs us that not only Phidias formed 


his Jupiter upon this pattern, but that Euphranor alſo copied the ſame idea in his famous 
picture of Jove. In refutation of this ſentiment of all antiquity the redoubted Scaliger, VirgiPs 
obſtinate champion, at once cuts ſhort all authority by the following acute obſervation : 
« Aut ludunt Phidiam, aut nos ludit Phidias; etiam foe Homero puto illum ſciſſe Jovem 
% non carere ſuperciliis et enſarie. “ Matchleſs aſſurancec! A modern hypercritic, with his 
inconcluſive, flat and vapid witticiſm againſt all antiquity! But ſuch is the uſual triumph of 


modern ſagacity ! THEY AUL9 C19 1 


"For an ' accurate deſcription of this ſtatue, which was counted among the * . of te 
world, vide Pauſ. Eliac. Prior. Cap. xi. page 400. | pr 43%) 


119; 
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authority of Herodotus, but from other concurrent circum» | 
ſtances, that previous to his writing no ſuch repreſentations 
exiſted, the probable alternative will be that his poetical por- 
traitures were in effect the archetypes from whence, either in 
his age or in that immediately ſucceeding, the images of the 
Gods were compoſed and formed. Indeed there is ſcarcely a 
divinity in all the hoſt of the Grecian heavens whoſe ſymbolic 
form, fach as it has been handed down to us by ſtatues, we 
may not diſtinctly figure to ourſelves by an attentive conſi- 
deration of his expreſſive epithets and pictureſque deſcrip- 


nons. 


Axp here I will, with the utmoſt diffidence, take the liberty 
of ſuggeſting a circumſtance which, if it were founded in fact, 
would ſtrongly operate in favour of this laſt- mentioned opinion 
of Herodotus. My recollection does not enable me poſitively 
to aſſert, yet I do not believe that Homer in any part of his 
writings actually deſcribes as an idol any ſtatue of the Gods. 
The deities themſelves he frequently paints to our imagination 
in the moſt lively colours, but no where, that I recolleq, enters 
into any detailed deſcription of their repreſentations. If this 
be the fact, the preſumption will undoubtedly be ſtrong that 
no idol worthy of being defcribed exiſted vhevidus to his time, 

or at the leaſt during the period of which he treats, ſince 
aſſuredly innumerable opportunities muſt have offered them- 
ſelves in the courſe of his poems for diverſifying and enriching 
them by ſuch deſcription. The only inſtance that I recollect 
either in the Iliad or Odyſſey where any mention is made of 


F# 1! 


an idol is in the ſixth book of the former, verſe 237, &c. 
where the Trojans having been hard preſſed by the valour of 
Diomed, Hector is enjoined by Helenus, as high prieſt, to 
repair to Troy, and there to direct the Queen that a ſolemn 
offering of gifts and vows be made to Minerva, in order to 
propitiate the angry goddeſs. Hector obeys, and Hecuba, as 
inſtructed by him, chuſes from her wardrobe the richeſt 
and moſt beautiful veil, which ſhe carries, with a ſplendid 
proceſſion of matrons, to the fane of Minerva, and, through 
the means of the prieſteſs Theano, lays it at the knees of the 


Goddeſs— 


H 0 cpa, TETROY EuTat Otcvw KQANT apo; 
Onev "Abyvaing em: VEVETv du. 


Here we have an idol, which, however wholly undeſcribed either 
with regard to its form or material, we may ſuppoſe, from the 
mention of its knees, to have been a human figure; and this 
idol was probably no other than the fatal and celebrated 
palladium, as may be inferred as well from the part of the 
city in which its ſhrine was placed—w Toa axpy—in the citadel, 
as from the epithet “, guardian of the city. 


To Abwain, ige „ 
« O! guardian 


»The beauty of this expreſſion, which, in my opinion, means Goddeſs among Goddeſſer, 
dens Wy loſt in the diffuſe tranſlation of Pope : 

| „ Oh awful Goddeſs, ever dreadful maid, 
« 'Troy's ſtrong defence, unconquer'd Pallas, aid!“ 


E 
0! guardian of theſe walls, Pallas revered, 
Divine of Goddeſſes 


Now the palladium, if we may credit the deſcription of Apol- 
lodorus, Lib. iii. Cap. xi. was an 1dol little. reſembling thoſe 
ſtatues of Minerva, which may be ſuppoſed to have been after- 
wards formed on the plan given by Homer, being a figure 
apparently in the Egyptian ſtyle, with its feet joined, for fo 
the words Tois ds moo: cue Y are underſtood by the beſt 
commentators, and indeed little more than a block of ſtone, 
or rather wood, cut out into ſomething like the human form; 
a ſpecies of ſculpture, which, conſidering the age, when there 
was probably no other taſte to be imitated but that of Egypt, 
was very likely to have prevailed. That it was a fitting figure 
ſeems to be marked by the veil having been laid either at or 
upon its knees, for «7: is capable of both ſignifications; and 
it muſt have been made of ſome light material, ſince Diomed 
could ſteal and carry it away, which circumſtance induces me 
to ſuppoſe that it was of wood, as Apollodorus gives it the 
height of three cubits, a proportion which in ſtone would 
render ſuch carriage impoſſible. This miraculous image is ſaid 
to have come down from Heaven, a fable which would ſeem to 
indicate that it was not the manufacture of Troy; and perhaps 
the idea of its heavenly origin may have been derived from 
its having been brought from Egypt, the great ſource of reli- 
gion in remote ages, by ſome one of the early coloniſts * who 
5 ſettled 

I woull here wiſh oy be underſtood: as alluding he focond e FEE 5 the Eaſt, 
Which took place ſoon! after the entinction of the family and empire of the Tom, 


| „ 
ſettled in Greece and the neighbouring countries of Aſia Minor, 


and began to introduce into thoſe ſavage regions ſomething 


like religion and manners. 


IN the deſcription of che ſhield of Achilles there is alſo an 
inſtance where figures of the Gods are mentioned, and that 
in a manner ſomewhat nearer approaching to our idea of divine 
repreſentations. In the compartment relating to a beſieged city 
a fally is made headed by Mars and Pallas, which deitics are 
perſonified and deſcribed in the following beautiful lines : 


+ e T dhe c "Ac xa Tanna; Abyrn, 
"AuÞw xpuTtiw, xpuoeia ] l H erm, 

KaAw Kai HEYGAAGW ou TEUNEoWw, ws Tt Occ ep, 
AuGis apiinhu. Ao, d don Loves noon 


Here however we are to obſerve that, as the poet ſpeaks of a 
work of divine fabrication, and conſequently ideal, he may be 
allowed. to give free ſcope to his fancy, and, without incurring 
the cenſure of anachroniſm, to paint his Gods in a ſtyle which 
did not exiſt in the age of his hero ; neither does he mention 
theſe two magnificent figures as idols, but complying with 


the received opinion that the martial deities frequently aſſiſted 
their 


Cecrops and Danaus from Egypt, and Cadmus from Phœnicia, ſettled in Greece, and intro- 
duced the uſeful arts, together with the worſhip of thoſe deities who in their reſpective countries 
preſided over them. Thus Cecrops introduced into Attica the cultivation of the olive and the 
worſhip of Minerva, who was adored in his native city, Sais, as the donor and patroneſs of 


that uſeful tree. 
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their friends in combat, and perhaps allegorically intimating 
that the party was conducted by Strength and by Prudence, 
he boldly perſonifies the patron and patroneſs of war according 
to his own ſublime conception of the ſuperior beauty and 
ſtature of Gods ; an idea which, among many others, may be 
ſuppoſed to have given riſe to thoſe divine repreſentations which 
were afterward TIRE 


AN inſtance alſo, where mention is made by Homer * of ſtatues, 
though not of Gods, occurs in the Odyſſey, Lib. vii. verſe go, &c. 
where in the deſcription of the palace of Alcinous we find not 
only dogs of gold and ſilver, but golden boys holding torches. 
The dogs, however, which were endowed not only with life, 
but with immortality and perpetual youth, were the workman- 
ſhip of Vulcan, and conſequently may be deſcribed as ap- 
proaching nearer to the life, for that is the meaning of the 
miraculous endowment above-mentioned, than could have been 
expected from any mortal ſculptor of the age. The boys alſo, 
though nothing is ſaid of their origin, may poſlibly be ſuppoſed 
to have come from the ſame ſhop; and, if they were equal in 
elegance to the torches they bore, which at that time were 

Probably 


It is ſomewhat ſingular that in all the writings of Homer there ſhould not be, that I can 
recollect, any word expreſſive of flatue. Ayanue indeed frequently occurs, but this word had 
not as yet obtained that fignification, being only uſed to mean ornamentum, oblectamentum, vide 
Steph. Theſ. And that even in ages very far poſterior it did not neceſſarily convey the idea 
of a ſtatue, but, like our word idol, might mean any repreſention of a God, however diſtant 
from the human form, is evident from the paſſage of Pauſanias already quoted, where, ſpeaking 
of the Theſpian Cupid, he ſays, au ofuou ayarua raraulaler agyes Aides. 


11 
probably branches of pine, or ſome other reſinous tree, I do 
not conceive that the divine workman had much reaſon to be 
proud of his work. But be that as it may, we are here to | 
take notice that Phœacia, the ſeat of theſe miracles of art, 
was, as the learned and ingenious Mr. De Goguet * has well 


proved, an iſland of Aſia, where undoubtedly the arts were 
arrived at a greater degree of perfection than was known in 


European Greece. 


THESE are the very few inſtances where, as far as I can 
recollect, Homer ſpeaks of ſtatues, which I ſhould therefore 
ſuppoſe were, at the time of the Trojan war +, extremely rare 


Vor. V. (D) in 


* Liv. ii. cap. i. page 84, in the note. Phœacia is uſually ſuppoſed to be the iſland of 
Corfu, where certainly all this magnificence could ſcarcely have been expected. And yet, 
even though we were to adhere to the common opinion, it may be faid that Homer in this 
inſtance ſeems to have indulged his imagination more perhaps than in any other part of his 
writings, and to have accumulated on this favourite ſpot every idea of ſplendour which his 
extenſive travels had enabled him to colle& throughout the more refined and ſumptuous regions 


of Aſia. | 


+ There is yet another reaſon which would induce me to ſuppoſe that, in the times of which 
we treat, ſtatues were in effect extremely rare in Greece, and that, if any were really wrought 
there, they muſt have been of the rudeſt form and workmanſhip, namely, the want of proper 
tools. We are told, it is true, that Dædalus and his nephew Talus, names which however 
appear apocryphal, invented the plane, the ſaw, the gimlet, the ſquare, the levelling plammet 
and the compaſs, yet from the ſilence of Homer, who is apt to tell all he knows reſpecting 
many of theſe inſtruments, there is ſome reaſon to ſuſpect that they did not all of them exiſt 
even in his time. When Calypſo, whoſe divine power might certainly have furniſhed her loyer 
with the beſt implements then in uſe, provides tools for Ulyſſes, to enable him to build his 
ſhip, ſhe gives him nothing but a two-edged hatchet, a plane, a gimlet and a rule or ſtraight 
edge; and if the joiner or ſhipwright was ſo ill provided, in how much worſe a ſituation muſt 
the ſculptor have been, whoſe work is ſo much more delicate and difficult of execution ? Such 


tools as theſe are indeed fo inadequate to the forming a human figure out of any material, that 
| I ſhould 
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in Greece; and, as one of theſe only is mentioned as an idol, 
1 ſhould, if I may be allowed to hazard a conjecture, which I 
deſire may be received merely as ſuch, be inclined to think 


that the worſhip of any thing in the human form was yet 
novel * and unuſual in that half-civilized region. It may 


I ſhould be tempted to ſuppoſe that whatever idols of this kind exiſted in Greece were of 
foreign workmanſhip, and had been brought thither from Aſia, and particularly from Egypt. 
That in the earlier ages, long antecedent. to the Trojan war, ſculpture was unknown in Greece, 
has already been made probable, from the ſort of idols then in uſe, and we ſhall fmd in the 
next note the Egyptian Danaus, who probably had neglected to bring with him any idol from his 
native country, compelled to content himſelf with conſecrating, as a _ of apr in her 
temple at Mindus, a rough block of wood. 


* I muſt not however conceal that there are ancient authorities, not only for the exiſtence 
of ſtatues during the age of the Trojan war and even previous to it, but for ſuch ſtatues having 
been uſed as idols. Pauſanias, Achaica, p. 531. cites a tradition, which however he only 
mentions as ſuch, that the temple of ſuno at Samos was built by the Argonauts, and that the 
ſtatue, 76 aya>ua, of that goddeſs was by them tranſported thither from Argos. His ewn opi- 
nion however is, that this temple muſt have been extremely ancient, as the image therein con- 
tained is the work of Smilis of Egina, who was contemporary with 'Dzdalus, though leſs 
illuſtrious He then proceeds to ſpeak of Dzdalus the Athenian, generally accounted the moſt 
ancient of ſtatuaries, who executed, ſays he, Ayanuala, which here muſt mean carved works, 
for Minos and for his daughters, as Homer informs us in the Iliad. The paſſage of Homer here 
alluded to is in the deſcription of the laſt compartment of the ſhield of hit where the 
Sy ed, Lib. xviii. V. 590. The lines are as follow: 


E, & egi wowihas wepreAvles ApProviey 
T n, N rer in Rowgood ivpern 


Aa., 1oxn0u xanunuhoxays Apia. 


This Dzdalus is ſuppoſed to have flouriſhed in the time of Hercules and Theſeus, forty years 
before the Trojan war; but modern ſagacity has diſcoyered that the ancients were erroneous. in 
aſcribing ſtatues to him, an error into which they have been led by confounding this very ancient 
perſonage with Dædalus of Sicyon, who was indeed a ſtatuary, but who lived many ages after 
his nameſake of Athens. This aſſertion of the moderns againſt the ancients, and particularly 
es backed by *. whoſe meaning he probably underſtood, may poſſibly be 

true, 
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indeed perhaps be matter of doubt whether, in the earlier 
ſtages of ſociety, the human form would not be the laſt of 
all others to be worſhipped. Independency of man on man 
is the conftant and peculiar attribute of the ſavage ſtate, and 
men would not be apt to love, {till leſs to venerate and wor- 
ſhip, thoſe fellow- creatures with whom they deemed themſelves 
on a perfect equality, and from whom they were in continual 
dread of hoſtifity. Nor, on the other hand, would they 
chuſe to confeſs that they feared them; and, upon theſe prin- 
ciples, they would no doubt wiſh to annex the ideas of ſupe- 
riority, love, awe and worſhip, to any thing rather than to one 
of their own ſpecies. Neither even in the ſecond ſtage of 
ſociety, when the hordes of favages had deemed it neceſſary 
in ſome degree to depart from their native rights by chuſing 
from among themſelves a commander, would ſuch precarious 

(2 2) and 


true, but is much too bold for me to rely on in corroboration of my idea. It may alſo poſſbly 
be ſaid that the word 3ox»9w may ſignify that Dædalus had compoſed the dance for Ariadne, 
rather than that he had executed a repreſentation of it in carving, and conſequently that he was 
rather a maitre de ballet than a carver; but as Paufanias, a tolerable judge, has evidently taken 
the word in the latter ſenſe, I muſt confeſs myſelf decided by his opinion, and admit that 
Dxdalus the Athenian made carved works. 


With regard, however, to the Juno of Samos, the poet Callimachus, as quoted by Euſebius in 
his Evangelical Preparation, ſays that ii was the work of Celmis, one of the Idæi Dactyli, who 
firſt taught the uſe of iron, and adds, that before his time the art of ſtatuary was unknown, and 
that Juno had been previouſly repreſented by a rough plank or piece of wood, Lans, as alſo was 
the Minerva conſecrated by Danaus, in the city of Mindus.—This laſt circumſtance I mention 
as it ſerves to corroborate what I have ſaid in the text concerning the very ancient manner of 
repreſenting. the Gods. I have there endeavoured to ſhew, that the carlier. idols were no other 
than ſtones roughly hewn, and here we find the divinities {till farther debaſed when repreſented 


by planks or blocks of wood. 


535 

and limited chiefs * as yet obtain any conſiderable ſhare of 
reſpect or reverence; until, at length, the power of theſe chief- 
tains gradually increaſing by the natural effects of continued 
command, by ſucceſsful wars, and a conſequent acceſſion of 
ſuch ſubjects as, from having been conquered by them, would 
be more immediately their vaſſals, prompt to obey every arbi- 
trary order, eſpecially againſt thoſe new fellow- ſubjects who 
had helped to vanquiſh them, they would become real, inde- 
pendent and abſolute monarchs; and then, but not until then, 
would begin. to be confidered by thoſe over whom they. ruled 
as ſomething more than human, and of a ſpecies far ſuperior to 
themſelves ; from which ſtate of ſociety would naturally ariſe 
the worſhip of man, and conſequently of the human figure. 


THERE is yet another conſideration which might perhaps co- 
operate to incline men, in their early ſtate, to prefer even the 
worſhip of animals to that of each other. However ſuperior 
the faculties of man, though uncultivated and wholly neglected, 
may be to thoſe of the brute creation, ſuch endowments, being 
rendered habitual to us by poſſeſſion and uſe, would be in a 
far leſs degree objects of our admiration than thoſe inferior 
powers, which nature, through the means of inſtinct, has 
allotted to brutes. It is only by reflection and philoſophic 
enquiry that we come to appreciate our own ſuperiority, and, 

M to 


®* That at the time of the fiege of Troy the regal power, both among the Greeks and Trojans, 
was extremely limited, has been fully proved by the ingenious Monſieur de Goguet, Origine 
des Loix, Seconde Partie, Article yii—and in many other parts of his excellent work. 
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to a race of men incapable of either, the ſagacity of a dog 
would appear more ſurprizing than the effects and efforts of 
their own untutored reaſon. Neither can this preference, 
however whimſical, be deemed unnaturally abſurd by us, who, 
even at this day, in the pride of our wiſdom, are more apt to 
admire the tricks of a monkey than what we are in the 
hourly uſe of ſeeing performed by our own ſpecies. 'The 
uſefulneſs alſo of animals would be contraſted with the miſ- 
chievous and inimical qualities of man to man. The cow 
would be worſhipped for her milk; and, in a nation addicted 
to hunting, the primitive occupation of mankind, the dog 
would be adored ag the inſtrument of their favourite ſport, 
and the ſure means of providing food. That ſagacity of ſmell, 
by. which he is enabled to purſue his unſeen game, would be 
deemed more uſeful, and far more admirable, than the faculty 
of reaſoning to which men were habituated, and which, for 
want of improvement and exertion, would be, in effeR, little 
ſuperior to inſtinct, and far leſs certain in its operations. 


ANOTHER cauſe may yet be added which might not have been 
wholly inoperative :—Even in an age of the groſſeſt ignorance 
ſome men muſt have exiſted ſuperior in intellect to their fellows. 
Theſe comparative philoſophers, on whom the regulation of 
national religion would naturally devolve, either from ſome 
remaining trace of tradition, or from the ſuperior ſtrength of 
their own underſtanding, would have been apt to frame idols 
to be adored rather as typical repreſentations of thoſe divine 
qualities, which even ſavages could not fail to attribute to the 


ſupreme being, than as real Gods to be perſonally worſhipped; 
and 


1 
and for this purpoſe they would probably have preferred animals 
to men, not only as leſs adverſe to the prejudices of their 


countrymen, but as better adapted to expreſs thoſe attributes 
of which they were meant to be emblems. Such beaſts as 
were peculiarly poſſeſſed of certain qualities to the excluſion 
of others would naturally be choſen in preference to man, in 
whom, though in a leſs ſtriking degree, all thoſe qualities were 
united. Thus the wiſdom of the deity would be figured by 
the fox or the ſerpent, his omnipotent might by the Hon or 
tiger, and his beneficence by the cow or the ſheep. And 
indeed we may perceive how inadequate the human figure 
was ultimately found to repreſent the attributes of the. divine 
nature by the neceſſity under which the barbarous nations 
laboured, and {till labour, of making monfters of their human 
idols ; nay, even 1n the moſt enlightened times of idolatry, and 
among the moſt ingenious and poliſhed people, it was found 
neceſſary to aſſociate and connect animals with the figures of 
their Gods in order to make out their ſymbolical meaning *: 
And thus we have the eagle of Jupiter, the peacock of Juno, 
the owl of Minerva, and the wolf of Mars. 


Sven are the cauſes which may be ſuppoſed to have been fa- 
vourable to the precedency of animal worſhip ; while, on the 
other hand, thoſe laviſh ideas, on which the adoration of our 

fellow 


Since in matters fo profoundly obſcure as thofe of which we now treat every poſſible gueſs 
is allowable, perhaps I may be permitted to hazard a conjecture that theſe aſſociated, animals 
might have been the original forms under which the powers of the reſpective Gods, with whom 

they are invariably connected, had been worſhipped preyiouſly to their having been endued with the 
human figure. | 


1 


fellow creatures was originally founded, and which would render 
the tranſition eaſy of worſhipping that being when dead, to 
whom, while alive, men had been accuſtomed to proſtrate them- 
ſelves, could not, as we have already mentioned, exiſt in the earlier 
ſtage even of monarchy ; neither would gratitude, the ſecond 
probable inducement, as yet operate, ſince the principal objects 
of that gratitude, the invention of uſeful arts, and even the inſti- 
tution of beneficial. laws, muſt neceflarily have been the reſult 
of time and experience, and cannot be ſuppoſed to have taken 
place until ſame conſiderable time after communities had been 
formed. The ſcale then of idolatry would probably be thus 
graduated :—When the traces of original revelation had been 
confuſed and well nigh obliterated, nothing remaining but the 
univerſal traditionary belief in ſomething ſupreme to which 
homage was due, and mankind, ceafing to adore one inviſible 
God, had begun to ſeek for deities among his creatures, the 
firſt objects of adoration would undoubtedly be the great and 
glorious phenomena of nature, and firſt of all the Sun, 


— that with ſurpaſling glory crown'd 
Looks from his ſole dominion, like the God 
Of this new world. 


His dazzling light, beyond the capacity of the human organ, 
would be admired with aſtoniſhment, his genial heat would 
be felt with grateful acknowledgment, and his benign infla- 
ence on the vegetable world would ſpeedily be underſtood 


and acknowledged even by ſavages. The awtul majeſty of 
| the 
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the Moon, by whoſe mild ſplendour nature is relieved from 
the comfortleſs and unſerviceable gloom of night, would next 
attract the admiration of man, which would be gradually ex- 
tended through the reſt of the heavenly orbs; neither can we 
be ſurpriſed that theſe high placed objects, ſeated, as it would 
ſeem, to be adored, within our ken indeed, but far beyond 
the reach of our inſpection, ſhould firſt attract the admiration 
and conſequent worſhip of the infant world, when we reflect 
how ſhort a time has elapſed ſince mankind have ceaſed uni- 
verſally to concur in allowing them a ſuperior and controlling 
influence over human affairs. * Animal worſhip, for the rea- 
ſons already aſſigned, and becauſe the inconſtancy of our nature, 
unſteadied by revelation, would prompt us to wiſh for change 
even in our Gods, would probably be the next in ſucceſſion, 


— 


and laſt of all man would bow down to man. oY 


Tear ſuch has been the actual progreſs of idolatry we have 
reaſon to believe from the lights, faint and uncertain as they are, 
which. hiſtory throws upon this obſcure ſubject. That the ſan 
and moon and ſtars were the original objects of adoration in the 

moſt 


* Sanconiatho ſeems to ſuppoſe that plants, for the deification of which the Egyptians long 
afterwards became infamous, were objects of worſhip in the earlieſt age. But theſe firſt men, 
« (fays he) conſecrated the plants ſhooting out of the earth, and judged them Gods, and 
« worſhipped them, upon whom they themſelves lived, and all their poſterity, and all before 
« them ; to theſe they made meat and drink offerings.” Tranſlation by Cumberland, page 7. 


By theſe firſt men he means men in the earlieſt times, probably during his ten firſt gene- 
rations. If there ever was a time when men lived entirely upon vegetables, theſe, as their 
only aliment, might, on account of their utility, haye been deified ; and, 1 ſuch cuſtom ever 
exiſted, it muſt probably have been in the world's infancy. 


A 


| 12 1 
moſt remote ages among the very ancient Chaldeans and Egyp- 
tians appears to be a fact well ſupported by hiſtorical proof; 
and how very early this primitive ſuperſtition gave place to the 
worſhip of animals among the laſt mentioned people, we know 
from the moſt uncontrovertible evidence, being informed, by 
ſacred authority, that the Ifraclites, in imitation undoubtedly 
of thoſe maſters from whom they had been lately emancipated, 


erected in the wilderneſs, not a repreſentation of the ſun, nor 
yet a human idol, but a golden calf. 


EcyPer indeed, where, as Cicero tells us, * Omne ferè genus 

«* beſtiarum conſecraverunt,” ſeems to have been the original 
and copious ſource of this ſpecies of idolatry, which ſtrange 
propenſity, in a people exclufively celebrated for their wiſdom, 
has been, both by ancient and modern writers, generally, 
though perhaps unjuſtly, aſcribed to the pre-emigent and 
boundleſs ſuperſtition of the Egyptians. I ſay, perhaps unjuſtly, 
ſince the ſuppoſition appears to me by no means improbable 
that it may have taken its riſe rather in the peculiar genius 
LE] | of 


* De Natura Deorum, lib. iii. cap. xv. tom. 2. Edit. Oliv. 
Viss. Eux. viii. Omnigenumque Deum monſtra, et latrator Anubis. 


ge * xv. Quis neſcit, Voluſi Bithynice, qualia demens 
gyptus portenta colat ? Crocodilon adorat 
Pars bas * paver raven ſerpentibus Ibin. 
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of that people, extremely addicted, as we welt know, to emblem 
and ſymbolical repreſentation, than, as is commonly. thought, 
in the prepoſterous and unaccountable deſire of multiplying 
their gods under the moſt humiliating and degrading forms; 
which conjecture, if it ſhould be allowed any weight, will, in 
ſome meaſure, free us from the difficulty under which we 
labour of. being compelled to ſuppoſe that the moſt enlightened 
nation of all antiquity was alſo the moſt abfurdly ſuperſtitious. 
The concealment of truth under appoſite emblems was a favou- 
rite and faſhionable wiſdom of the remote ages, and from a 
marked ſuperiority in this ſcience Egypt had perhaps princi- 
pally. obtained the univerſal character of wiſe, ſo that poſſibly 
the very practice, which appears to us the reſult of folly, may 
in effect have been derived from what, in thoſe times, was 
denominated ſuperior wiſdom, CS TT 
| Ar what preciſe period the human form began to be wor- 
ſhipped is no where, that I, know of, aſcertained ; but I can- 
not avoid thinking that this ſpecies of idol, though of high 
antiquity, is of later date than animal repreſentations *, Many 
Egyptian deities, it 1s true, have come down to us in the 

human 


* Idolatry appears indeed to have adopted the humad figure by degrees, fince in very early 
times, and among ſome of the earlieſt nations, we | find idols .compounded of man and animal. 
Thus Dagon, a ſupreme goddeſs among tie Philiſtines, is ſuppoſed to have been formed like 
our idea of mermaids, half woman, half fiſh. The Egyptian Sphinx is alſo of this kind, 
woman and lon. But the moſt whimſical compoſition is that of the Canopus, woman and jug. 


. 


YE, 


human ſhape ; but, as the ſame deities have alſo been repre- 
ſented under the figure of animals, I ſhould be apt to give 
theſe the priority, as well for the reaſons already mentioned, as 
becauſe, in effect, the idols of this kind uſually bear evident 
marks of ſuperior antiquity. Thus Ofiris and Iſis are ſome- 
times repreſented as a man and woman, but they are alſo 
repreſented as two ſnakes intertwiſted *, which latter I ſhould 

[E 21 UT” be 


® Such at leaſt is the interpretation I give to a very ancient and curious baſſo relievo in my 
poſſeſſion. It is of green porphyry, and was brought by me from Egypt. There are on the 
heads of the ſnakes, ornaments which differ from each other, and are proper to the diyinities 
they repreſent. That in times early indeed the ſupreme God among the Egyptians was repre- 
ſented by a ſerpent we learn from Sanchoniatho, who tells us, page 14 of Cumberland's tranſla- 
tion, that the God called by the Phœnicians the good Demon, 'Ayabolaiumr, is named by 
« the Egyptians Kneph, and they draw him as a dragon or ſerpent, but put on him a hawk's 
« head.” Oſiris is alſo often found in a human figure with the head of a hawk, whoſe ſharp- 
ſightedneſs and rapid flight were meant to indicate the ſun, which was undoubtedly repreſented 
by this god, as the moon was by his wife and ſiſter Iſis. Probably alſo the hawk's head 
might have been given to him as ſupreme among the Gods, in imitation. of the Kneph above 
mentioned, and for the ſame reaſon he might have been figured by the ſerpent. Theſe two 
principal deities among the Egyptians may poſſibly ſerve in ſome degree to illuſtrate that gra- 
duation of , idolatry which I have ſuppoſed. Oſiris and. Ifis, though in proceſs. of time they 
came to be taken for almoſt all the divinities, were originally no other than the ſun and the 
moon, which luminaries were probably firſt worſhipped in their real ſubſtances, until by degrees 
they began to be repreſented by animals ſignificant: of their qualities. Half-buman monſters 
next took place; and laſt of all human figures, decorated, or rather explained, by various 

| kl . _ ; 

Apis, which was probably meant for the ſymbol of cultivation, ſtill retained his animal 
ſhape, though he alſo was, in more modern times, modelled according to the novel faſhion, 
being in ſome inſtances figured with a human head. 


Anubis alſo, who was probably at firſt repreſented by a dog, in alluſion to the dog-ſtar, the 
propitious precurſor of the Nile's increaſe, gradually grew into the form of a man, with the 
head of that animal. 


The baſſo relievo, mentioned in the beginning of this note, will, I think, ſerve to explain a 
very 


[ 36 J 
be tempted to ſuppoſe the original idols, while the former 
were probably the fruit of Grecian conqueſt, and conſe- 
quently not more ancient than the time of the Ptolemies, under 
whoſe empire Egypt is known to have received a tincture of 
Grecian manners and taſte, which however ſhe mixed with 
her own; and indeed I have never yet ſeen any image of this 


| fort in which, through the Egyptian ſtyle, this Grecian ſculp- 
ture was not eaſy to be diſtinguiſhed. 


Bur I ought to aſk benden of my reader for this long 
digreſſion of conjectural argument, which I have been induced 
to hazard from the hope of rendering more probable the 
aſſertion of Herodotus, that the figures of the Gods, as 
worſhipped in his time, were firſt invented by Hefiod and 


Homer. 1 


Ir my interpretation be allowed any weight, this moſt 
ancient and venerable of prophane hiſtorians may be reſcued 
from the imputation of falſe opinion and abſurdity, bis 
ſenſe being no more than that Heſiod and Homer were 
the firſt among the Grecians who reduced the genealogy 
of the Gods to a complete and regular ſyſtem, who gave 
to them certain firnames which they did not poſſeſs before 


the time of theſe * who diſtinguiſhed their tutelary func- 
tions, 


3 and very doubtfully explained marble, given us by Montfaucos, tom. ü. pat. ii. 
page 70. 


I 

tions, and appropriated to each of them a peculiar mode of 
worſhip and of ſacrifice, and who invented or gave riſe to the 
particular forms under which they have ever ſince been repre- 
ſented. And indeed Herodotus appears to have purpoſely ex- 
plained himſelf, reſpecting thoſe opinions which he wiſhes to 
be conſidered as his own, at the concluſion of the paſſage 
now under confiderauon, where, without controverting the rela- 
tions of the prieſts, (whoſe ſacred authority in matters of remote 
antiquity where religion is concerned, he ſeems by his filence 
implicitly to admit,) he ſeparates and diſtinguiſhes his own 
ſentiments from their traditions :—* The firſt things (fays he) 
the prieſts of Dodona told me, but the latter, reſpecting 
« Hefiod and Homer, I myſelf aſſert.“ That is, the prieſts of 
Dodona are they who gave me the acconnt of this very early 
ſtate of religion, and informed me that the names firſt given 
to the Gods were received by the Pelaſgi from Egypt, and by 
the Greeks from them; but reſpecting what I have ſaid of 
the very imperfet and fcanty knowledge of the ancients in 
theology, and with regard to my aſſertion that Hefiod and 
Homer gave ſirnames to the Gods, and were the authors and 
founders of our preſent improved ſyſtem, that I declare, as my 
own opinion, which I think myſelf capable of forming, and 
authorized to give, as the time of thoſe bards, in compariſon 
with the remote ages, is not very far diſtant from my own. 


Ir would ſeem alſo, from the words of Herodotus, that the 
hiſtorian aſcribed ſomewhat more, and of much greater impor- 
tance, to Heſiod and Homer than the inventions expreſily;ide- 

tailed 
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tailed! in the paſſage relating to them. But from whence 
„ (ſays he) each of the Gods had his exiſtence, or whether 
„they have all been from eternity, or under what forms, 
« are. matters unknown until yeſterday, as I may ſay; for 
« Heſiod and Homer, who lived four hundred years before me, 
“ and no more, &c.” From this we may not unreaſonably 
infer that Herodotus attributes to the bards in queſtion, not 
only the mere theogony, ceremonial worſhip, ſirnames, functions 


and figures of the Gods, but the inveſtigation and elucidation 


of that great and eſſential point in divinity, whether their 
exiſtence had been from all eternity; a queſtion indeed of the 
higheſt importance, eſpecially in a religion where the received 
opinion limited the exiſtence of the Gods, by aſſigning to each 
of them fathers and mothers, but which I do not recollect to 
have been diſcuſſed or elucidated in any writings of theſe 
bards that have come down to us, though I doubt not that 
ſuch elucidation may by inference be drawn from ſundry 
paſſages in theſe poems. May we however allow ourſelves to 
ſuppoſe that our hiſtorian had ſeen ſome philoſophical poems 
of Heſiod or Homer wherein this great ſubject was treated, 
but which are now buried in oblivion? The fact, though 
unlikely, is by no means impoſſible, as many of their works 


are known to have been loſt, and the bare poſſibility that 


ſuch treatiſes may have exiſted is a matter of much curio- 


ou 


Tres2 imperfect and looſe hints I have thrown ont merely 
do ſhew that the opinion of Herodotus may be reconciled” to 
| the 


— 
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the truth; and ſurely, if that ſhould be poſſible, it is far better . 
to endeayour ſuch reconcilement; than boldly to controvert, or 
peremptorily to contradict, the aſſertions of this moſt reſpectable 

and moſt ancient hiſtorian, or to pretend more knowledge of 

Grecian antiquity in the preſent age than was poſſeſſed by 

a learned Greek, who wrote four hundred years only after 

Homer, and whoſe antiquity is ſo remote that he ventures 

to account the æra a this bard but of nn ou Tpwnm 

TE au ooec. 


Ap now having drawn to a concluſion the more imme- 
diate ſubject of this eſſay, I ſhall take leave to advert to a 
relative point, from the diſcuſſion of which I have hitherto 
abſtained, leſt the thread of my diſcourſe ſhould have been 
thereby interrupted and , confuſed. The opinion of Herodotus, 
that all thoſe poets who were ſaid to have exiſted before 
Heſiod and Homer, were in effect poſterior to their time, has 
brought down upon him a torrent of abuſive contradiction. 
Certain it is that there are great authorities againſt him; but 
then it is as certain that, ſince in a queſtion of this ſort 
ſuperior antiquity may be ſuppoſed to include ſuperior know- 
lenge, none of thoſe authors, upon whoſe authority he is con- 
tradicted, can in this reſpect be put in competition with him. 
Pauſanias, in many parts of his work, mentions the names of 
ſeveral poets who lived before Heſiod and Homer, one of 
whom he fuppoſes to have been prior even to Orpheus 
Cap. xvii. page 762, Auweg de On, &c.—* The Lycian Olen, 
« who ame tre among the Greeks the moſt ancient hymns.— 

« But 
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But after Olen, Pamphus and Orpheus made verſes. This 
laſt famous poet, Orpheus, is ſaid to have written in the time 
of Hercules, and conſequently forty years, at leaſt, before the 
Trojan war. Diogenes Laertius, in his Proœmium, page 3, 
has theſe words—idouv you Tape puev AH ,]hk, yeyore Mouoaioc, Tape: 
& Onfdaiocs Aiveg, &c. © Muſzus was conſpicuous among the 
« Athenians, Linus among the Thebans, and the former, ſon 
“ of Eumolpus, is ſaid to have firſt treated in poetry the 
« genealogy of the Gods, and of the ſphere. He is reported 
e alſo to have ſaid that all things ſprang from one, and into 
4 that one would be reſolved. He is I to * died in 
4 the time of Phalaris.” 


INNUMERABLE other ſuch authorities might be produced, 


which are certainly of conſiderable weight, though not abſo- 
lutely concluſive againſt the opinion of Herodotus, who, from 


* Zome moderna, relying on the authority of Ariſtotle as quoted by Cicero, have gone far 
beyond Herodotus reſpecting Orpheus, poſitively denying, not, like our hiſtorian, that he was 
prior to Homer, but that any ſuch man ever exiſted. The words of Cicero, De Natura Deo- 
ram, Lib. i. Cap. 38, page 429, are Orpheum poetam docet Ariſtoteles nunquam fuiſſe, et 
« hoc Orphicum carmen Pythagorei ferunt cujuſdam fuiſſe Cercopis. The treatiſe of 
Ariſtotle here alluded to is loſt, but that philoſopher probably meant no more than that 
che Orphic verſes attributed to this ancient ſage were not Written by him, or, perhaps, 
that Orpheus never was a poet, in either of which ſenſes Ariſtotle ſeems to coincide with 
the opinion of Herodotus. The collection which has come down to our times is certainly 
of very high antiquity, and, excepting ſome interpolations inſerted by the pious zeal of the 
early Chriſtians, probably exiſted in the time of Herodotus, whoſe judgment, reſpecting 
the priority of Homer, may be ſuppoſed to have been founded on a critical examination of 
theſe very. poems. Indeed it ſeems to be the generally received opinion that, however 
ancient the Orphic collection may be, it is, in effect, a very ancient forgery.— For a full 
and learned account of Orpheus, vide Cudworth's Intellectual Syſtem, page 294, &c. 
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N very any age in which hes! lived; may. be de: to 
haye been better able to detect the forgery of the works at- 
tributed to theſe ſuppoſed ancient poets, or, allowing the com- 


poſitions to be genuine, more accurately to aſcertain their 


preciſe degree of Oy than thoſe writers Who lived long 
after Ne time. [3] 6 7 


Bu r. however: it may operate againſt me and my favourite 


writer, I muſt not conceal a proof, ſeemingly of a much more 
deciſive nature, which is produced by the ingenious author of 
the Enquiry into the Life and Writings of Homer, page 100, 


where Herodotus is brought forward to diſprove his own aſſer- 


tion, and flatly to contradict himſelf. The | hiſtorian, in that 


very book, Euterpe, page 113, where he gives | his opinion con- 
oerning the priority of Hefiod and Homer to all ſuch bards 
as were ſaid to have lived before them, ſpeaking of the word 
Ocean, thus expreſſes himſelf, Oe ds „j run re mTporefay Y 
οντe Ionen, doxca- To Evopucs cvpoiſa eg 17 IToino ereraracya: ; Which 
words Blackwall thus tranſlates :—* Homer, I believe, or /ome 

«of 1 the poets who lived before bim, having invented the word, 
* inſerted it into their poetry.” The paſſage however may be 
otherwiſe tranſlated, as it indeed is in moſt of the verſions I 
have ſeen; and the words, 1 ra roy TpOTSpov er ofen Ionen, 
may mean no more than, or ſome one of the ancient poets ; or, 
as we commonly expreſs ourſelves, /ome one of the more ancient 
Pocti. And ſurely," where a paſſage is capable of two meanings, 
that which may tend to involve the author in a ſeeming com 
tradiction ought ſedulouſly to be avoided.” But, not to inſiſt 

Vol. V. [ F f | upon 


„ 


upon 1 and. Sling the; „ of. Blackwall to 06 
the true one, may it not be ſaid that Herodotus here gives 
no opinion of his own, but merely ſpeaks according to that 

which was generally received, and which, even where he after- 

ward contradicts it, he allows to haye been the generally 

adopted idea. An author may, without inconſiſtency, mention 

a popular ſtory or belief, which may poſſibly be true, but to 
which he gives no great credit, without combating it at the 
time; and yet, when the courſe of his argument leads him to 
a ſerious inveſtigation of the fact, he may give his opinion in 
contradiction to ſuch popular belief, the ſubſequent paſſage 
"thus ſtanding in ſome ſort as an illuſtration of the former. 
Homer, ſays he, or ſome prior poet, invented the word ocean 
| but, in my opinion, there were no poets prior to Homer, 
therefore Homer muſt have invented it. Beſides we oy obſerve 
that Herodotus never poſitively aſſerts that there were no ante- 
rior poets, but only tells us that ſuch is his opinion—3#ipor, 
| bees 9. Joxtew, eyevor]o To)wr 3 and therefore may, without incurring 
the cenſure of inconſiſtency, previouſly to his declaring his 
ſentiment on the point, mention an idea, which may poſſibly 
be well founded, kb * to his Judgment, it be 


erroneous. 


1 10 yet another authority produced, which, if * were 
clear of objection, would indeed put the matter out of all 
diſpute—no leſs than that of Homer himſelf, who, as inter- 
preted by ſome, in his deſeription of the ſhield of Achilles, 


"To to make his young muſician ſing of Lunz. Doctor eres 
who, 


Who, in is: Viſtory, of Greece, has . lA, "a fa- 
ſhionable opinion concerning Herodotus, and whoſe learned 4 
work. will ſerve throughout to exemplify what I have taken 
the. liberty to ſuggeſt, reſpecting the ſuperiority of modern 
adepts in the knowledge of antiquity over the ancients them 
ſelxes, ſeems hovever rather too peremptory in his aſſertion, 
5 page 184, note 4, that the ignorance of Herodotus, and of 
his contemporaries, concerning the hiſtory of their ancient 
- « bards, is clearly proved from the paſſage of Homer above 
« mentioned, and from another paſſage, which he quotes from 
« the Odyſſey, reſpecting Melampus.”. The lines, * are 
una to allude to Linus, are as follow: 


Tewes ＋ er * Hatz CATER Aryery 
p Luger rah: Aivov 0 umo xa cede 
n pany: | Dk 
Jos XV1it. page 19 3. verſe 570. 


But in 8 meaning of chis paſſage commentators eſſentially: 
differ, ſome tranſlating that the boy ſung the. ſong of Linus, 
while others, no leſs names than Didymus, Euſtathius, Madame 
Dacier, Boivin and Clarke, take Aivoy to fignify the ſtrings of the 
inſtrument, which, ſay the old commentators, were at that time 
made of flax, thoſe of gut having been diſpleaſing to the 
Gods. So that, according to. this interpretation, which ſeems 
by far che more natural, the lines will mean no. more. 

that, in the migſt of theſe a boy played fevectly on a Grill J *. 
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IT winſh: not however be concealed as blüte 4 great ” 


authority, favours the former interpretation, vide Bœotica, . 
page 756. But the authority of Herodotus, Who, as he probably N 
had read Homer, would ſurely never have hazarded his afſer- * 
tion had he ſuppoſed that the bard himſelf had mentioned ö 
poet previous to his time, is, in a diſputed paſſage] ſtill greater 
than that of Pauſanias. I wonder the Doctor did not chuſe 
to quote Herodotus againſt himfelf, who, in his ſecond book, 
page 140, - mentions a ſong ſung by the Egyptians, w which, | 


though they term it Maneros, is in eſſect the fame: with that 
which the Greeks call Linus. But the ſong of Linus, Which 


was probably no other than a lamentation for the death of that 


perſonage, may have exiſted and been ſung T the days „ 
Herodotus both in Egypt and in Greece, and yet Liaus, the 

- ſubject of that ſong, may not have fred before the time of 
Homer. | 7 Ft FO IF, 


- 
— 
\ 


Bor even though we ſhould follow Pauſanias in his inter- 
pretation, ſtill I muſt aſſert that the ignorance of” Herodotus : 
would not be thereby. proved, fince that elegant traveller moſt 

certainly mentions Linus as a mufician, and by no means as 
a 2 an n wan 190 the wah chat, though the two 


vocations 


_y | 
* 


* The der among the Greeks was a dirge or ſong of lamentation, but 1 do not think it 


at all clear that the death of Linus was therein. commemorated and lamented, Perhaps this 


ſpecies of muſic was ſuppoſed to have been invented by Linus, and may have taken its name from 

| him. This earlieſt of muſicians is faid by ſome to have been ſlain by his father Apollo for 
teaching the uſe of gut inſtead- of flaxen ſtrings, while others report that his brains were knocked 
out * bis own lyre by Hercules, the Fn of whoſe muſical nn. he bad derided, 


43 J 
vocations Here ufuay united, they were norwithſtandihg ſome- 
times ſeparated even in che earlieſt times, and long before their 
formal ſeparation at the re-eſtabliſhment of the Pythian games 
in the year before Chriſt 590. Panfaniias, in the paſſage Eu 
luded to, has theſe words — "E-ry d oc © Auge Alvoc, se 8 | 
Touſov *© YEVopuevos v0 epoy, olim 2 Ke} ron heise be Feb; krkirx on Me a 
But neither Linus, the jon of Amphimaruc, nor the latter, who lived © 
| afterwards, made verſes ; of, if they made any, nont of ibem have 
come down to after-ages. And this is the coneluſſon of the 
ſame paragraph, where the interpretation of Homer” s verſes 
ſuppoſed to reſpect Linus is given. Indeed in this very chap- 
ter, not many lines before, the vocation of Linus as a muſi- 
cian, who had. acquired his fame by his ſkilt in that ſcience, 
1s expreſsly pointed out—ueyiow | & roy s Ladhbu, xd SN  mpdepes * 
Hod, Nee. e eri Modray—Breotica, Op: xix. Page Pant” | 


a 


on 


'Hencs| it t appears that Herodotus, where he mentions the 
lamentation for Linus as ſung by the Egyptians, and Pauſanias 
alſo, ſpeak of him as a muſician, and not as a poer; and con- 
ſequently that neither Herodotus contradicts himſelf, nor does 
the teſtimony of Homer, ſuppoſing the interpretation of Pau- 
ſanias to be the true one, in any degree combat the opinion 
of Herodotus that there were no poets among the Greeks more 
ancient than Homer. That Linus may in effect have poſſeſſed 
this diſputed priority is a preſumption ſupported by many 
ſtrong circumſtances; but neither Homer, nor Herodotus in 
contradiction to hanaſelf, nor mn can be brought to 


is prove. it. 
Wirn 


: - * N , 2 ; 2 
> _ p 7 - 
Ft 46 +: N 6 
= 4 
F 


Witu reſpect to Melampus, bs is indeed en in the 


115th: book of the Odyſſey, verſe 225; but I cannot ſee how 


it appears from that paſſage that he was a poet. The name 
of this very ancient perſonage is mentioned upon the follow- 
ing occaſion :—Theoclymenus, having killed one of his own 
tribe, and being purſued as a murderer, conjures . 
to ſave him from the impending danger by receiving him 


on board his ſhip. This Theoclymenus was a ſoothſayer, 


lineally deſcended from Melampus; of whom, however, nothing 
is ſaid which can convey the ſlighteſt hint reſpecting his 


profeſſion. The hiſtory of this ancient ſage is well known— 1 


Bayle, article Melampus, gives a full account of every thing 


* t . a : 


that has been faid of him by ancient writers. He, as well 


as his deſcendant, was a ſoothſayer or prophet, . and a great. 
phyſician, in which laſt character he is principally illuſtrious ; 


but no writer of antiquity gives the moſt remote hint of his 
having been a poet. The phyſicians of the early ages were 
uſually ſoothſayers; 3 thate: vocation was accounted holy ; ? and. 
religious , ceremonies, or exorciſims, went hand 1n hand with 
the practice of medicine. Virgil, in his third Georgie, men- 


tions chis Melampus, but certainly not as a bard; 


Q 


. callers mast 
een Chiron, eee Melampus. 


"<a Pokey indeed to be. ſuppoſed. by many that every pro- 
feſſional man of remote antiquity, who is recorded with diſ- 
| tinction | 


Malie, and was, as the poet informs us, by a long genealogy, 


anctlon by e e as muſt of courſe have been 4 


5 bard; upon this plauſible aſſumption, that, in the diſtant ages, 


whoever taught muſt neceſſarily have taught in verſe. That 


this, however, was not the opinion of Pauſanias is clearly evi- 


dent from the paſſage already quoted relating to Linus, who, 
as he informs us, /2erote - no verſes; and though he adds that; 
if be did write any they are not come down to us, his bare ſup- 
polition, hat be had written none, ſufficiently proves that this. 
ancient and judicious writer did not deem the characters even 


of muſician and bard by any means inſeparable; and, if any 


profeſſions could have been deemed 1 ſo, it muſt 
certainly have been thoſe. 


AxD here I will conclude al long, and, I fear, tedious- 


eſſay, with a repetition of my teſtimony! in favour of Hero- 


dotus, namely, that through the whole courſe of my Eaſtern: 
travels I have ever found him a faithful guide; a teſtimony. 
which I am happy to find corroborated, and, in my opinion, 


confirmed, by the much more extenſive and certain experience 
of one, whom, in a point of this nature, I ſhould almoſt deem 


an infallible judge—my ever lamented friend, Robert Wood, 
whoſe ſagacity and erudition could only be equalled by his 
diligence and candour. In his Eſſay on the original Genius of 


Homer, Page 184, he coincides with me in the following deciſive „ 


words :—* Not that I would encourage that diffidence in Hero-- 
« dotus, which has been already carried too far. Were I to 
« give my opinion of him in this reſpect, having followed him 


"0 through moſt of the countries which he has viſited, I 
* would. 


-_—_ 


ii 
K Jake Ka that he is à writer of veracity in his deterip⸗ 
tions of what he oy bur We POL in his. de of - 
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e is . 8 of hs moſt cue or . detie, 
ODD comment upon his author was not the reſult of cloſet 


inveſtigation, but of ocular examination into the facts reported 
—Such- is the judgment of a learned and diligent enquirer, 
who followed: the ſteps of Herodotus through almoſt all his 


travels, and had every poſſible opportunity of detecting his 


errors, and contradicting his falſifications. Let even in chis E 


character of our author, which good ſenſe, experience and can- 
dour have dictated, there is ſtill ſomething which may perhaps 
be allowed to bear rather too hard upon the venerable father 
of hiſtory. The credulity of Herodotus is a fault which hie 


moſt ſanguine favourers have generally imputed to him; and 


yet even this may perhaps be palliated, when we candidly 


_ conſider the ſtate of the times in which he lived. Egypt was 


in thoſe; days eſteemed the ſeat of poliſh; and the fountain of 


ſcience Greece, not long ſince emerged from ignorance; had 
from thence received her philoſophy, her religion, her Gods; 


and eonfequently the Egyptian prieſts, in whom excluſively” 


reſided all the knowledge of that ſcientific region, would by 


the Grecians be held in the higheſt veneration; in religious 


mattets eſpecially they would be thought to poſſeſs a patri- 
archal authority; their relations and opinions would obtain 


implicit credit, and almoſt be conſidered as articles of faith. 


e was a traveller for inſtruction, nd had journeyed 
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into thoſe parts N whence alone, ann, to the received 
opinion, it could be gathered, and from whence his predecel: - 
ſors had imported into their native land all the knowledge it 
then poſſeſſed. Can any thing then be more natural, or indeed 
more neceſſary, than that, in reciting his hiſtory to his coun- 
trymen aſſembled at the Olympic games, he ſhould fully and 
even indiſcriminately inform them of all he had heard in a 
country by them deemed the mother of ſcience, and more 
eſpecially from that claſs of men whom they eſteemed as 
oracles ? | CCC 
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N even 1 Fr added oak caution. hs own 3 foals 


8 the better even of the credulity of his age, and we accord- 


ingly find in many parts of his work hints thrown out, 
which ſufficiently evince that he himſelf. did not thoroughly. 
believe all thoſe facts and opinions which he thought himſelf 


bound to relate. In his ſecond book, page 161-2, after having 
related ſome wonderful ſtories concerning Rampſinitus, one of 


which he plainly tells us he does. not believe—ipor jul ov Tio], he 
concludes. his narration with the following words : Ter. e 


vr. - 1 6 ra To 
„ UT. ASYOTTV, ld: pad hes Grew. ra roialſa r lte e 


de Tapas Tala ro N UTOXEi|au,, 074 Ta. | Abyopuenes UT EXQd/wy . aKON 
pag. Theſe things however which the Egyptians relate 
let every man think; credible according as he likes ; for my. 

% part, through | my whole. diſcourſe 1 have determined to 
« write whatever has been told me. N ay in his ſeventh book, 
page 574, he goes ſtill farther, | and makes the following pro- 
Vox. V e teſtation 
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. teſtation Eye & GpriNa Agyew Toa AXeyopera, reiße - ye pow Ou. 


rare oN. Xa [Ol rod To emo tic g it Tov — 
« But it is my duty to relate the things which are told me, 
© though I am not bound to believe them all; and let what 
« I now ſay be eſtabliſhed * the whole courſe of my 
4 hiſtory.” | 


Tuvs far have 1 ventured to eſſay my weak endeavours 
towards the vindication of an author by whoſe guidance and 
inſtruction my travels have been rendered delightful and pro- 


fitable, and by whom, I muſt again repeat it, I have never 


been deceived ; neither let me be accuſed of preſumption or 
of arrogance in having thus attempted to contfovert the opi- 


nions of thoſe, who, from their acknowledged ſuperiority both 


in erudition and capacity, are fo much more competent Judges 
than I can pretend to be, when I aſſure my brethren of the 
Academy, to whofe partiality, rather than to their judgment 

this flight effay is ſubmitted, that my juſt and too wel 
founded timidity would have yielded to no motive lefs pow- 
erful than the ardent, and, I truſt, not unwarrantable deſire, 


of contributing towards that important and univerſal benefit, 


hiſtoric certainty, by endeavouring to redeem from fuſpicion 
4 writer upon whoſe credit our knowledge of antiquity, and 
of remote hiſtory, almoſt wholly depends, and without whoſe 


aid and information the darker ages would be plunged into 


renfold obſcurity. The certainty of hiſtoric relation is of the 


higheſt importance to mankind—hiſtory is the ſchool of man- 
ners. 


— 


1 
ners. All bounteous Heaven, while it wiſely denies us the 


knowledge of futurity, becauſe ſuch knowledge would but tend 
to increaſe and aggravate the miſeries and dangers of our 


lives, has beneficently granted to us the recollection of things 
paſt, a faculty, which the habit of poſſeſſion alone could pre- 
vent our acknowledging to be as wonderful as that of preſcience, 
and which is eſſentially neceſſary to the regulation of all our 
actions, and conſequently to our happineſs both now and here- 
after. But as the ſhortneſs of our abode in this brief and 
temporary manſon might render nugatory the benefits of this 
ſalutary gift, the ſame all-bountiful providence has ſent hiſtory 
to our aid, by the intervention of which our experience is 
lengthened backwards into the moſt remote ages, and even to 
the beginning of time! Jet us then reſpect as we ought this 
ſacred ſource of all our wiſdom, and, while we candidly exa- 
mine into the probability of hiſtoric narration, be cautious of 
preſuming too much upon our own ſagacity; never, but with 
the utmoſt circumſpection and humble diffidence, daring to 
contradict thoſe ancient guides, by whom alone our ſteps can 
be conducted through the miſty labyrinth of antiquity, and 
more eſpecially the venerable parent of that ſcience, which, by 
recording the obſervation of all ages, has put into our poſſeſ- 
ſion the whole ſeries of progreſſive improvement, and the 
accumulated wiſdom of the world, even from its infancy, and 
without which our boaſted noon of knowledge muſt neceſ- 
ſarily have been but a dawn. 
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An ACCOUNT of the GAME of CHESS, ar played by the 
CHINESE, i a LETTER from EYLES IRWIN, Z 

to the Right Honourable the EARL of CHARL nnn 
Preſident of the Royal Triſh Academy. 
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1 6 CONSIDER. no, ts W en for this ane on the Read Nor. 


public fituation in which your talents and reputation have 
placed you. Whatever tends to the acceſſion of knowledge, 
or the illuſtration of | antiquity, cannot prove unacceptable to 
your Lordſhip, when adding a mite to the Tranſactions of the 
Academy which is diſtinguiſhed by your ſuperintendence. 


Wer 1 hae addreſſed a ſubject of this nature to the Iriſh 


Academy, when chere is a ſociety exiſting who ſeems to have 
a title 


£ 4 = . 
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16, 1793. 


N } 


a title to it from its name —or why the firſt offering of 
my reſearches ſhould proceed from the remote empire of 
ha, -afe, I raft, queſtion Xhat Afe not necelfiry Tor me 
to reſolve. If a patriot wiſh. to promote the ſpirit of inveſti- 
gation in my country, by the exertion of my mean abilities, 
be not denied me, Tram indifferent to ry: or praiſe on 
this occaſion. 


Iost premiſe to your Lordſhip, that, «during à long reſi- 
dence in the Eaſt Indies, where the game of Cheſs is genezally 
ſuppoſed to have originated, I had often heard of its exiſtence 
in China, though on a different footing, as well in reſpect 
to the powers of the King, as to the aſpect of the field of : 
battle. "The Bramins, who excel in this game, and with 
whom I uſed frequently to play for improvement, had a tra- | 
dition of this nature, which is a further argument in behalf of 
what I am about to advance. But, with all my enqui- 
ries from perſons who had been there, and from the puh- 
Uications relative to China, I cbuld never ' obtain! any con- 
fiymation of che game being even known in The (country, 
except chat Chambers, in his Dictionary, mention it co be 
che favourite paſtime of che ladies, but e n age 
. *the 3 : | £ 


SOME n er circumſtances in the courſe of the laſt 
Fear at length brought me to the quarter, which {I !had once 
wiſhed, but never expected, to viſit. I need not (ay, chat 


among 


E þ 


among other objects of curieſity, I was eager to aſcertain the 
reality of the Bramins ſtory. And if the difficulty of acquiring 


information here, not more from the want of interpreters, 
than the jealouſy of the government, were not well known 
in Europe, I ſhould be aſhamed to tell your Lordſhip that I 
deſpaired of ſucceſs for ſome time. A young Mandarin, how- 
ever, of the profeſſion of arms, having an inquiſitive turn, was 
my frequent viſitor ; and, what no queſtions could have drawn, 
from him, the accidental fight of an Engliſh cheſs-board effected. 
He told me, that the Chineſe had a game of the ſame nature; 
and, on his ſpecifying a difference in the pieces and board, I 
perceived, with joy, that I had diſcovered the deſideratum of 
which I had been ſo long in ſearch. The very next day my 
Mandarin brought me the board and equipage; and I found, 
that the Bramins were neither miſtaken touching the board, 
which has a river in the middle to divide the contending 
parties, nor in the powers of the King, who is entrenched 
in a fort, and moves only in that ſpace, in every direction. 
But, what I did not before hear, nor do I believe is known 
out of this country, there are two pieces, whoſe movements 
are diſtinct from any in the Indian or European game. The 
Mandarin, which anfwers to our biſhop, in his ſtation and 
ſidelong courſe, cannot, through age, croſs the river; and a 
rocket-boy, till uſed in the Indian armies, who is ſtationed 
between the lines of each party, acts literally with the motion 
of the rocket, by vaulting over a man, and taking his adver- 
ſary at the other end of the board. Except that the King has 
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1 6 1 
hi rwo ſons to fapport him, inſteud of a Sake the game, 


other reſpects, is like ours; as will appear in the plan of 
4 board and pieces I have the honour to encloſe, together 


(04:55. 


with directions to place the men and d play the ow!” 


As the young man who had deblured this to me was of 


a communicative and obliging diſpoſition, and Was at this time 


purſuing his ſtudies in the college of Canton, 1 requeſted the 


favour of him to conſult ſuch ancient books as might give 
forme inſight into the period of the introduction of Cheſs into 


China; to confirm, if poſſible, the idea that ſtruck me of its 


having originated here. The acknowledged antihuiry of this 


empire, the unchangeable ſtate of her cuſtoms” and manners, 
beyond that of any other nation in the world; and more 


eſpecially the fimplicity of the game itſelf, when ciitngared to 
its compaſs and variety in other parts, appeared to give a 


colour to my belief. That I was not diſappointed in the event; 


- 


" 


I have no doubt will be allowed, on the peruſal of the tran- 


lation of a manuſcript extract, which my friend Tinqua 


brought me, in compliance with my deſire; and which, accom- 
panied by the Chineſe manuſcript, goes under cover to your 
Lordſhip. As the Mandarin ſolemnly aſſured me that he took 


it from the work quoted, and the tranſlation has been as 


accurately made as poſſible, I have no beſiration to deliver the 
PRs as n 5 | | | 


IN 


1 5 


In the gfe of one curioſity 1 flatter myſelf that 1 
pit ſtumbled by accident on another, and have gone ſome 
length to reſtore to the Chineſe the invention of gun- 
powder, ſo long diſputed with them by the Europeans; 
but which the evidence on their cheſs-board, in the action 
of the rocket, ſeems to eſtabliſh beyond a doubt. The 


lnſtitution of the game is likewiſe diſcovered to form the 


Principal æra in the Chineſe hiſtory; fince, by the conqueſt 
of Shenſi, the kingdom was firſt. connected in its preſent 
form, d the monarch aſſumed the title of, Er 0 


* 


Deer 


annals. 
Tis | 1 1 1 by 


. en. theſe promiſes, 1 | aye, therefore ventured. to make 


S-' ® @ + 23 


the — 


bably of :Chineks Kinde. That the cqpfined . ſituation Fe” 
powers of the King, reſembling thoſe of a monarch in the 
earlier parts. of the world, countenance this ſuppoſition ; and 
that, as it travelled weſtward, and deſcended to later times, 
the ſovereign prerogative extended itſelf, until it became uni- 
mited, 25 our ſtate of the game. That the agency of the 
!Princes, in lieu of the Queen, beſpeaks forcibly the nature of 
the Chineſe cuſtoms, which exclude females from all power 
or influence whatever ; which Princes, in its paſſage through 


Perſig, were changed into a -Gogle Miier, or miniſter of ſtate, 
With the enlarged Portion of delegated authority that exiſts 
there; inſtead of whom, the European nations, with | their uſual 


Vor. V. 5 LH!) | | gallantry, 
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WE. 8 adopted” a een en "thei? Welker That the 
between the parties is expreſſive of che general füce of this 
country, where a battle could. hardly be ſought without” en- 
countering an i tarefrugition i this kind, which the” Toldier wed 


Ss © #% 


game into Perfia, the boatd' ger wle „We dry nature of 
the region, and the conteſt was decided on 'terr firms.” And 
laſtly, that in no account "of the origin of Cheſs, that I have f 
read, has the tale been ſo characteriſtic or cotifiſtent as that 
which T have the / honour” to offer to the Triſh "Academy. 
With the Indians, it was deſigned by à Bramin to cure the 
melancholy of the daughter of a Rajah. With the Perſians, 
"my "memory does not aſſiſt me to trace the fable; though, if 
it were mipre 'to the purpoſe, 1 think 1 ſhould habe retained 
it. But, with the Chineſe, it Was invented by an experienced 
foldier, on the principles of war. Not to difpel love-fick va- 
pours, or inſtruct a female in a ſcience that could neither 
benefit nor inform her; but to quiet 'the murmtirs of a 
diſcontented foldiery ; T0 employ their vacant” hours in leſſons 
on the military art, and to cheriſh the ſpirit of conqueſt 1 in 
the boſom of winter quarters. les age is traced — them on 
Ne 247 eien ed 2002 51:3 to il mi *xeoord 
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» That on the. acquiſition 28 o 3 a plecs. as 8 Viaier, the Pas were 
ſuppreſſed, this as poſſeſſing powers unintelligible, at that time, to other nations; 
and three pawns added, in conſequence, to make up the number of mon; and that 
as diſcipline improved, the lines, which, : are ſtraggling 0 on the 18e board, gue 
have been cloſed on ours. | 
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ro efting the Invention of tbe Come of Cheſs, delivered 10 oY by 
- Tingud, 5 Sdler Afar of tbe Province of Fokien. 


. - 


. 0H REE hüß Tn d Whäury nine years after the time of 
Confucius, or one "thouſand nine hundred and ſixty- five years 
n Ale. 3 Uf Kia: 

ago, Hung Co ngnan, ſent an expedition into 
the Shenſi country, anger the command of a Mandarin, called 


a YE * 
. 8 conquer it it. After one ſucceſsful campaign, 'the 
foldiers were put into winter quarters ; where,” finding he 


weather much colder than what they had Hern RON * 
to, and being alſo deprived of their wives and families, the 
army, in general, became impatient of their ſituation, and 
clamorous to return home. Hanſing, upon this, revolved in 
his mind the bad conſequences of complying with their 
wiſhes. The neceſſity of ſoothing his troops, and reconciling 
them to their poſition, appeared urgent, in order to finiſh his 
operations in the enſuing year. He was a man of genius, 
as well as a good ſoldier; and having contemplated ſome time 
n de fubject, he invented che game of Cheſs, as well for 
an amuſement to his men in their vacant 'hours, as to in- 
flame their military ardour, the game being wholly founded 
"2 . | $4: 
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on the principles of war. The ſtratagem ſucceeded to his 
wiſh. The foldiery were delighted with the game; and forgot, 
in their daily conteſts for victory, the inconveniencies- of their 
poſt. In the ſpring the general took the field again; and, in 
a few months, added the rich country. of Shenſi to the king- 
dom of Kiangnan, by the defeat and capture of its King, Chou- 
payuen*, a famous warrior among the Chineſe. On this 


conqueſt Hung Cochu aſſumed the title of Emperor, and 
Choupayuen put an end to his own life in deſpair. 


The ſame romantic tales are circulated of the proweſs of Choupayuen as of 
dur celebrated Guy Earl of Warwick. 


E xplanation of the Pofition, Powers and Moves of the Pieces on the 
- Chinefe Che/s Board, or Chong Ke ( Royal Game). 


AS there are nine pieces inſtead of eight, to occupy the 
rear rank, they ſtand on the lines between, and not within, 
the . The ee 18 een played on the lines. 


r King, or SO Rane i in the middle 1 of this row. 
Yah moves reſemble thoſe of our King, but are confined to 


ihe fortreſs marked out for him. 
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have a . and limits. 0 eee eie 
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The Mandarins, or Tchong, anſwer to our Biſhops, nit lives 
the ſame moves, except that they cannot croſs the water or 
white ſpace in the middle of the board to annoy the enemy, 
bur ſtand on "the defenſive. PRE eqs), 8 a7 
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. 83 or rather Horſes, called Maa, ſtand and move 


"4 


he e ours in every * ; LS 


"Thin War-chariors, or Tche, reſcubie our Rooks or Caſtles. | 


1 * 
\ \ | 


Tux Rocket - boys, or Fas, are pieces whoſe motions, and 
powers were unknown to us. They act with the direction of 


a rocket, and can take none of their adverſary's men chat 
have not a piece or pawn intervening. To defend your men 


from this attack it is neceſlary _ to open the line between, 


either to take off the check on the King, or to ſave a man 


from being captured by the Pas. Their operation is, other- 


wiſe, like that of the Rook. Their ſtations are marked between 


the Pieces and Pawns. 
2 4 | — M 19535 


Tas five Pawns, or Ping, make up the number of the men 
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equal to that of our board. Inſtead of taking ſideways, like 
ours, they have the Rook's motion, except that it is limited to 
vne * and is not retrograde. Another important point, 
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in which the Ping differs from ours, is that they continue 
in ſtatu quo, aſter "IJ 


hing their adverſary” s head quarters. OY 
"h will appear, however, that the Chineſe pieces far exceed _ 2M 


8 r proportion of ours; which occaſions the whole force of the 3 <3 57 
> 2," cobeeſt do full en them, and thereby precludes the beauty 1 


mA variety of our game, when reduced to a ſtruggle between 5 5 
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A LIST OF DONATIONS 


51 TO THE 


ROYAL IRISH ACADEMY 


SINCE THE PUBLICATION OF THE 8ZCOND VOLUME OF THEIR TRANSACTIONS, 1789. - 


— 


5 


rn . facilis ac jucunda non Gs Sn lin- 

guam ſed etiam hodiernam Perſicam cui tota ferè Arabica 

intermixta eſt, addiſcendi Methodus, ab Antonio Mens . 
ſented by the Author. 


A Braſs Ring, and Specimens of Stalactite and Spar. Pre- 
ſented by Ralph Ouſley, Eſq; peg | 


Four Silver Coins. Preſented, by William Paterſon, M. D. 


Some Specimens of Italian Foſſils, wich a Catalogue. Pre- 
ſented by the Rev. Charles O'Connor. 


Ancient Iriſh Military Weapons, and other Braſs Implements. 
Preſented by the Rev. Mervyn Archdall, A. M. 


A Stone perforated, containing Shell Fiſh. Preſented by James 
Nn Eſq; 


Tus Amado; Beha Ta IB. Eneidis P. Virgilii Maronis Libri XII. 
Grzco Carmine Heroico Expreſſi Notiſque perpetuis Illuſtrati 
Studio ac Labore Eugenu de Bulgaris. Tomus Primus Continens 
Libros i.—iv. Preſented by the Princeſs de Daſchkaw. 


Tu Dewpymur Ta A Biba: 8 Libri iv. eodem Auctore. | 
Preſented by the Princeſs de Daſchkaw. 


The Antiquities of Ireland, by the Rev. Edward Ledwich, 
LL. B. Preſented by, the AuFhor. | 


Sz 
- | 

Fl 

1 


1 e 
1 
> Ab antique Spur and Bit. Preſented by 0 the Right n 
"the Farl of Charlemont. 


The Works of Hugo Grotius. Preſented by Robert Per- 
ceval, M. D. - | | N 


Medical Manuſcripts of Doctor Nihel. preſented by A 
N Wilkinſon, Efq; | | 


A Coin of Queen Boadicea, and Aa Bobs of! che Rev. 
Doctor Raymond relative to Ireland. Preſented by En- 
raght, Eſq; | KA . 


An aneient Wind Inſtrument of Wood, ſuppoſed to be a Trum- 
pet. Preſented by the Right Honourable Lord Viſcount Dillon. 


Stones al Foſſils, And an elaſtic Stone, from Brazil. Pre- 
ſented by Edward Roche, Eſq; 


4 es 


Specimens of Copper 7 Ore. Preſented "L James T.  Wilkin- 
"vs TER e 
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An ancient Sepulchral Urn. Preſented "ff Major General 
Charles Vallancey. | 


| Originals and Copies of Iriſh Manuſcripts. : by the 
. lame. ; at eh 


The Third Vande of the Trinſa&ions of che London Medical 
BOOTY Preſented by the Society. 


An Eſſay on Strizolobium, by William Chamberlayne, Eſq; 
Preſented by the Author. 


The Ninth Volume of the Tranſactions of the Etruſcan Aca- 
demy of Cortona. Preſented by the Academy. a 


en 
| An Triſh Coin of Queen Elizaberh. Preſented by Major 
General Charles Vallancey. | | | 


" Treatiſe on Elementary Air, by Doctor Kelſo. Preſented by 
the Author. | 


The Fifth Volume of the Tranſactions of the Royal 1 of 
Upſal. Preſented by the Society. 


A Deine of a Chineſe Cheſs Board on Silk, accompanied 
with a Memoir, by Eyles Irwin, Eſq; | 


Sketches on Hebrew and Egyptian W how the Rev. 
John Walſh. Preſented by the Author. 


Liber Lecanus. Preſented by the Iriſh College at Paris. 


Eſſay on Engliſh Biblical Tranſlations, by the Lord Biſhop of 
Waterford, Preſented by the Author. 


A large Map of the County of Clare, by Henry Pelham, Eſq; 
Preſented by the Author. 


Four Silver Coins. Preſented by the Marquis of Buckingham. 


Lectures on Muſcular Motion, by Doctor Blane. Preſented 
by the Author. 


Thoughts on a Syſtem of National Education, by Anthony 
King, Eſq; Preſented by the Author. 


A Cabinet of Woods, the Growth of Spaniſh America. - Pre- 
ſented by Hugh Skeys, Eſq; 


Four Silver and two Braſs Coins. Preſented by John Brown- 
rigg, Eſq; | 


Governa. 
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Ager Preſented by che Rev. George Graydon, LL. B. 


Gioeni. Preſented by the Author. 
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Governa della Toſcana- ſotto! il Regno a ſua Maeſta il Re 


3 II. ii tom. Preſented by Joſeph Cooper Walker, Eſq, 


I Inſtituzioni dr Mathematica, tom. iii. Preſented by the ſame. 
Del Mov e dell Equilibrio de .Corpi. Preſented by the fame. 


An PER ie} Pout d, to be ride into premiums, alt ad 
judged by the Academy. Preſented by a Friend of Ireland. 


One thouſand Pounds Engliſh, and” his” ibrary. 'Bequicathed 
by the late Timothy Cunningham, Eſq; of Gray 7 


Sixry-five fine Engravings of © "Engliſh and other Antiquities, 


with Deſcriptions 9 ſome of them. n by the fame. . 


An African Bird ld an Egrett, ſhot near the Wannen of 
Cork. Preſented by Themas Daunt, Ed; 8 


A Collection of Volcanic Specimens, aud other rolls, wa 
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Saggio di Lithologia Veſuviana, by the Cavaliere our 
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